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Tl Preparation of purine derivatives as interferon biosynthesis inducers 
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FAMILY CLASSIFICATION CODES 



JP 11193282 I CM C07D473-24 

ICS A61K031-435; A61K031-52: C07D471-04 
OS MARPAT 131:102286 



XI 



Y2 I 



NH 2 

^^^r t N 

II Ji 

H2t-Ph II 



AB The title compds. I [X = SO, S02: X1 = X2 = N; or XI = N, X2 = CH; or X1 = CH, X2 = N; R1 = 
amino, etc. : R2 = alkyl. etc. ; R3 = H. alky I, etc. ; Y1. Y2 = H, OH. etc.] are prepared In in 
vitro tests using cells, the concentration of interferons was 13.6 lU/mL in the presence of 
1 j^M of purine derivative II: in the presence of 10 \M of purine derivative 1 1, the concentration 
of interferons was 15.1 lU/mL 
ST purine prepn interferon biosynthesis inducer 
IT Antitumor agents 
Antiviral agents 
Immunost imulants 

(interferon biosynthesis inducing pur ine derivs. ) 
IT Interferons 

RL: BSU (Biological study, unclassified); MSC (Miscellaneous); BIOL 
(Biological study) 

(preparation of purine derivs. as interferon biosynthesis inducers) 
IT 23061 5-98-2P 

RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified); SPN (Synthetic preparation); THU (Therapeutic use); 
BIOL (Biological study); PREP (Preparation): USES (Uses) 

(preparation of purine derivs. as interferon biosynthesis inducers) 
IT 75-08-1, Ethanethiol 75-33-2, 2-Propanethioi 91-60-1, 

2- Naphtha I eneth i o I 100-39-0, Benzyl bromide 100-53-8, Benzy Imercaptan 
106-45-6, p-Toluenethiol 107-03-9, 1 -Propanediol 110-66-7, 
Pentanethiol 513-44-0 513-53-1, 2-Butanethiol 541-31-1, 

3- Methylbutanethiol 930-69-8, Sodium thiophenolate 1569-69-3, 



IT 



Cyclohexanethiol 1878-18-8 4779-86-6. Sodium buty Ithiolate 
5188-07-8, Sodium methyl thio late 5451-40-1, 2, 6-Dichloropur ine 
7726-95-6, Bromine, reactions 
RL: RCT (Reactant) : RACT (Reactant or reagent) 

(preparation of purine derivs, as interferon biosynthesis inducers) 
1 839-1 8-5P 64542-94-5P 64543-07-3P 83492-1 7-5P 226906-66-7P 



226906-67-8P 
226906-72-5P 

226906- 77-0P 

226907- 57-9P 
226907-62-6P 
226907-67-1 P 
226907-72-8P 
226907-77-3P 
226907-82-0P 



226906-68-9P 
226906-73-6P 

226906- 78-1 P 

226907- 58-0P 
226907-63-7P 
226907-68-2P 
226907-73-9P 
226907-78-4P 
229025-09-6P 



226906-69-0P 
226906-74-7P 

226906- 79-2P 

226907- 59-1 P 
226907-64-8P 
226907-69-3P 
226907-74-0P 
226907-79-5P 



226906-70-3P 
226906-75-8P 

226906- 80-5P 

226907- 60-4P 
226907-65-9P 
226907-70-6P 
226907-75-1 P 
226907-80-8P 



226906-71 -4P 

226906- 76-9P 

226907- 56-8P 
226907-61 -5P 
226907-66-0P 
226907-71 -7P 
226907-76-2P 
226907-81 -9P 



RL: RCT (Reactant); SPN (Synthetic preparation): PREP (Preparation): RACT 
(Reactant or reagent) 

(preparation of purine derivs. as interferon biosynthesis inducers) 
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L20 ANSWER 1 OF 1 WPIDS COPYRIGHT 2005 THE THOMSON CORP on STN 
AN 1999-462426 [39] WPIDS Ful I -text 
DNC C1 999-1 361 74 

Tl New purine derivatives - used as interferon inducing agent, and to treat 

viral infections, cancer and immune diseases. 
DC B02 

PA (NIHA) JAPAN ENERGY CORP: (SUMU) SUMITOMO SEIYAKU KK 
CYC 1 

PI JP 11193282 A 19990721 (199939)* 248 C07D473-24 <— 

ADT JP 11193282 A JP 1997-367887 19971226 

PRAI JP 1997-367887 19971226 

IC I CM C07D473-24 

ICS A61K031-435; A61K031-52: C07D471-04 

AB JP 11193282 A UPAB: 19990928 

Purine derivatives of formulae (I) and (II) and their salts are new. X = SO or S02-: X1. X2 
= C or N. provided that at least one is N: R1 = amino, alkylamino, substituted alkylamino. 
dialkylamino or al icycl ic heterocycle: R2 = (substituted) alkyl. (substituted) alkenyl, 
(substituted) alkynyl, (substituted) aryl, (substituted) aralkyl, or heterocycle: R3 = H. 
(substituted) alkyl, (substituted) alkanoyl, (substituted) aroyl. (substituted) alkoxycarbonyl 
or (substituted) benzyloxycarbonyl : Y1 = N, OH, (substituted) alkyl, (substituted) alkoxy, 
(substituted) alkanoyl, (substituted) aroyl, carboxy, (substituted) alkoxycarbonyl. amino, 
alkylamino, dialkylamino, carbamoyl, a Iky I carbamoyl, dialky I carbamoyl, halogen, nitro or 
cyano: Y2 = H. OH, (substituted) alkyl, (substituted) alkoxy, (substituted) alkanoyl, 
(substituted), aroyl, carboxy, (substituted) alkoxycarbonyl, amino, alkylamino, dialkylamino, 
carbonyl. alky I carbamoyl, dialkylcarbamoyl. halogen, nitro or cyano. 

USE - (I) and (II) are used as interferon inducing agents, anti-viral agents, anti-cancer 
agents and immune disease treating agent. The daily dosage ranges from 1 to 500 mg, pref. 5 
to 200 mg orally: or 0.1 to 300 mg. pref. 1 to 100 mg by injection. Dwg. 0/0 

FS CPI 

FA AB: 61: DON 

MC CPI: B06-D05; B06-D08: B06-D09: B14-A02: B14-G02: B14-H01B 
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(54) Hasans* 



(57) 

-JKjs; (i) 

nti J 

R 1 



£i0 



*>-OR 3 



7 




X 



(S:^. -x-ii-so-s/tii-soa-fc^u x 1 

2ttCH^«i-^4fcttX 1 (iCH-CX 2 f*^^Sr^ 



ftMV 11-193282 



J7~ 

] -mx. (i) 

[ft 1 1 

(St** -X-fi-SO-^fctt-SC^-SrStU 
^X2f4CH«r*i-*»*fcttXlttCH-ex2tt«»flt* 

u 

R2fiT/w=^^S, Si7;^;vS, T/u^^/i-S. g 
tftT/w^-/uS, TA^-A-a, Ii7/^=;vS, T 

R^tTkmm^, ta^a-s, b&ta^axs, r^a 

7^3*^*;v#=;i/I, S&TA^ 3=- v-;*?^ 

Yltt**JW-=F, Ta^a^ Ii7;^^ 

B&TA^y ^/i^, 7d^/vS, II7d^/^ 

a^r^/^^M, 7^78, 7;VW;;l, v= 
7/v^7^;i, #/w<j&-f ta^a^w^ 
-f^S, i^TA^A-^w^^A-g, /Nn^vjip^ ^ 

m, W&T >\<>* / 4 7p>(/^ l»7o>f;P 

S % */^tK^^S, TA^^i^A^^A^, lil77V 
3^^;^=;^ 7^1, 7/^7 5/8, ^ 

[flt*Jl2] (2) 
Hfc2] 



(2) 



2 




-X-fi-SO-*fcti-S0 2 -Sr*L> 

7^^r/V7^ / I, ^j/w^/f/l/g, TA^l^W^ 

g^ 7/V3^^g % ■tfeZA' TA^/-* A- 
Is Ii7^y^;i-i, 7o>f/H, m&TvJtv 

g, ^A-tf^v-g, T^=«^r^/U7jf-/wa, smr/u 

T^^r^r^yS, ^a-/^^ A-g, ta^a^/w-*^ 
hnSifctty7/SS:ito ) -e**ixa**8!Mt* 

BlfcTA-Sr^A-g, TA^~Ag, B&T 

g, t^7 7^^/n, mmmm*titeW:&Mmmmx* 

Y^****!!^ TA^^^g, i*7/W3^r^ 

^ 7/^^VS, e&TA^^v-g, /Npyy« 
[8t*3S4] -x-*s-so--e*>59i*«i , 2£ 

[IS*«5] 2, 3ifctt4E«Oft*» 

imxmei mvxi* 2, 3*fc*i4fiEtto«mat 

[»**7] BM«1. 2, 3*fctt4lEttO«Siai 

ft*** (Dmmmzw?® s tt 1 1- 

so [g«*3l8] 2, 3£fcf±4S5®Olg&gi 



V 



(3) 

3 

[gS#JS9] W#Jgl v 2, 3ifcH48E«W«S?8S 
[0 00 1 ] 

[ISW<ojRi-5ftW^lfl *«Wfi, -fy^-7ioy 

[0 0 0 2 J 

* - 7 * a *J J: tf*£*MgJfe tw#-f 5 ±# 

mils, ft«w«±t>a**a«4fe*feu-c^*rt*«w 

*KA*"TlBK*ofci Slfc'O-*- 7 incite 
fit-Kit^ kteitcZkfrb, >*—7 =■ 

(If £3?© -7 -f ^^t&SS»f&*JW, *> 5 v MiSBfc <k 
l-58&*£*pt-5rt t****fC^<5. k Z?>X\ ± 
[0 0 0 3] 

[0 0 0 4] 

iwnm&Mfc-rztafixD^&t] j >*-7 ^u^<d±& 40 

«^»ffl-*«RNA^»poly l:C©J:5*#fiRZ*«lRltt, 

-en. y/i-^^/^m, try s-^vwsh*. rvh?* 

/V®. y v^^t^*^^*- 7^ CESS'S; 
f^ffl$r^f-Ot,<Oj!)Sam$^rV^5 (Stringfrllow, D. 60 
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4 

A. : Methods in Enzymology, 1981, 78, 262) „ 

LXtobtlX^^fr* Ztl<b>it^^H<D^ l/f — 7xn ^ 
S^6«jfl^fiffi;< , IL-6 (-O-^-o-f #>6) , TN 

^tl^KR^*:: ti&Sfc£;h/C^5 (Testerman, 
T. L. , et al.: J. Leukocyte Biol., 1995. 58, 36 
5) . 

[0005] *«w#feiifi»T-o-f 
^ * - 7 1 p >&-&immm zon^-r^ < mmmpt l 

[0006] ep*>. (a) a) 

Hb3] 

R 1 




(5tt\ -X-l±-SO-£fcte-S02-£S?U X 1 
2»iCH$r3S-f^SfcttXlttCHT-X 2 «±^^^* 

^S, T^adf-v^*^— /p£, M:&T ;i>=>*~>' ft /urn 



ffrBfUM 1-1 93282 



(4) 



[0 0 0 7] JUfrftttcft, *|gBj(i (b) -Asm; 
(2) 

Ub4] 

NH 2 



aXVoh 



<2) 



(iW, -X-fi-SO-*fcl±-S0 2 -^r*Us R 2 
fiTA-^S, B&T/w^A'S. T/w-y^^S^ B&T 
)\,fr^>\,&^ 7Vl^=.A-g, W&Tj^* — /WS, 7!)- 

^, T/W^fvP&v B&TA-^-A'X. 7/l'3^-> 

£. f«7/W3+v'l > r/V-^Z-f/V-S. B&TA-*/ 

7-;;£, 7/^7 5/S, •^7;^/l'7^ 
*-»w<qe>f/l'a, Trt-df-A-^/W^e-f /V£, v^T/w 
^l^yi-X^/i^ -'•vayvJl-T-. -hollfcliv' 

tttfer/p^r/us, t/w=i^->s x MiT/i^de-v'g. r 30 

y -T /i-£, HS7/i'A;-i'yi'I > 7 0^^!, B& 
7B-f;WS, 73/l-tff T/W=i^rv'*/W*"=/WS> 

[0 0 0 8] 3KfcAfl6«j»cr±. *3&Wfi (c) R 2 # 
TATA'S. BftTA-dfA-g, T/l"7--/VS N B&TA- 
-7-=/US, TA-^-A-g, B&TA-^A-g, 7!)- A- 40 
£, E&xy-A-£, 77^^i, BtfeT7/w=3r/w 
£> «&!3££fcttB& : ig*88£Tfe«K Y 1 ^*** 
^, B&TA- =>*->£, ^dt-VB^S 

ho£-cfctj. YZjftSzKSRJK^, 7A-=i3r->£, 
fi&7 A- =>=*->£, ADyyWtfclJ=hBlT$)5 

(a) sfctt (b) E«o*snai<fc***fci«*T,e>«> 

[0 0 0 9] *$§Wfi (d) -X- 

*S-SO-t*5 (a) , (b) (c) lEttcolt 



[00 1 0] Sfc, *£9ia (e) (a), (b). 

(c) Sfcf* (d) |E*©4b-fr1ft«:*-»*»4:i-Slsa5 
JfifiMtlSfcM: (f) (a), (b), (c) *7c{± 

(d) im.<»\t-&m*niMtoki-i-Z>'(i'*--7~u>> 

[0 0 1 1 ] *flcWtCf4. *3SWtt (g) (a), 
(b) , (c) 4fcf* <d) IE«^t£**r*»bJBfc#i: 
titt^'f^JII, (h) (a) „ (b) , (c) * 

fc»4 (d) e«co*bfr*fc#»j*#iratt*fflSfctt 
(i) (a) . (b) , (c) (d) e*©^t 



[0 0 12] *«W«-*3V^T»* U^Wi L-Tfi 
(j) R3*s**fflt^"e*>5 (a) (d) Bit 

(k) R 3 #*3tJl^T'fc>J . X^sgSSlS^-C&tK 

x2*s«snjDK-?T?fcs (a) (d) &n8.(ommm 

■frWrnz-H^Xft*. LlMb-g-ffePi LTI± ( 1 ) R 3 
*S7K5(f JS^-Cfe •? . X^S^J^T-'Cfct) , X 2 «!CHT' 

fc5 (a) (d) IE«©1SBfR<t£-«j* 

(m) R3***W^--e*> 
19, X'iiCHt'fcO, x2*Jg3S^rfc5 (a) £fc 
(4 (d) E*»tt*«ft^**fctt*©EJW«)K:HFS$ 

[0 0 1 3 J *»WIC*SV^T#* LAMb^^i: LTI± 
(n) R^STC/ST-fct), R 3 ^;K^T-T?foS 
(a) £fcl± (d) ia*t<Dtt£IMbg-to£ft:tt-e«>BX 

IrMk-a-^Wi UTW (o) Rl^7 5/IT'*)^ R 3 

=hX-h*> (a) Sfctt (d) gE*fc©«Bi(Hb£-«5£fctt 

TffiU>ft-&«i»tLtii (p) Ri^rsySf 
fot), RH^mw-^-Qh *> , x -e*> 9, X 

2a5CH-e$>5 (a) *fcf± (d) &&<Dfemmt-&!fo 

lCJ8V^-C#*UVWb^*»t UT(± (q) Rl^TS 

X^SmW^-Piba (a) 4fcfl (d) lE^CD^H 

[0 0 14] *«W1C*J^T»4 UVHb-a-#JS¥t LT(± 
(r) R2*ST/l'=¥/V'S. B^T/W^/US, 77*# 
*ISfc(l|»7?**A*1?*5 (a) Sfcrt (d) 

(s) R2^T/U^/U£, fi^T/u^/uS. 77/^ 

h% (a) ^fci4 (d) &m<Dmmmik&ms. izkz<d 
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7 

£ UHt&mmt LTtt ( t) R^TA-^g, @ 

*>5. R 3 #7kfilJJKT-T';fct> s xiAsssm^-efc'?, X 
2#*Mm : *Vi»& (a) *fctt (d) !S«©1S3?£<k 

»Wfc#^T#*LWb**#i: LTtt (u) R 2 # 
TVi-^A-g. emr/udr/wS, 77^;H$fclifift 

/S^-efcO. X2^CHT?*)?> (a) Sfcli (d) |B4£ 

(v) R 2 tfS TATA'S, e&TA^/Pg, 77/^ 

fc>9, X^CH-CfcD, X 2 #2j{fl?:^-Cife5 (a) * 
fctt (d) E«t<DlHMRfc6to£fctt*0B£Kfti;:lF& 

Sfts&asagff fetus. 

[0 0 1 5] *38Wtw*JV^TSf*UtMk-&«J»t L-Tfi 
(w) Rlj^TS: / It*)!) , R^T/L-^/wg, tt& 
7 /I'^^S, T 7 A^ A-g£ fcliia7 9 /W* /wg^fc 
•3, R3&*mmWibZ (a) Sfctf (d) IE«iOm 

5. *»W»-*^"C#* LlrWHMMU: LTtt (x) 

g. 77A*/l'g£7cliei&T9/i'^/i'gT , fc?K R 3 

a****^ . xHt&mmi-x-h*) , x 2 *s^*jks 

^T*** (a) £fc|± (d) IEtt<0«i(igS^%lifcH 

T»SU*fl:**»4: LTtt (y) R^^^St 
fcU, R^TA^A-g. B&TA^/i-g, 77/^* 
StfettMT?*^!-!?*!), R3zJ57k^T--Cfc 
19, XHrnmrn*-?*)*), x2a5CHtife5 (a) *fc 
tt (d) IStt0ttXaMI:*«£fctt*0BKttlwtlF83 

ibrt± (z) Ri^rs r^ta*^ 

g, Sft7;^^l, 77^^SlfcttSi77/^ 
/WS-C*>5. R^TKgyKT- X'iiCHtfctl, 
X^**^-?*)* (a) £fctt (d) IBttOtt** 

[0 0 16] HK#«W<D&*«<k^f4*^:/2'v>W 
'<-TI»MS (WTTh 2 irHg-fo ) (W©*^ 

(0Rf4\ IL-4 V^-D^^r^4) , IL-5 K V* 
-n^df->-5) , 1L-10 M^-o^aeyio) , IL- 
13 (^^-n^^i 3) If) Z>M££rjqifM£ fcfcfcSS 
«5t5;tS:#«Bf blilttlLfc. Th2li7^ 

5. «*.»f, IL-4ttB*BJiai-*tU IgE#t#<Ojg££&§ 



mtP^-TS. Sififfi, IL-4CtT h 2 £&<D#itmM 

ttjRffiR^waiiBH-^IC**. Th2ti, IgE 

5 j§38a5J&t ^ 0 ~-o<DT ^/^—Kf^imm-t^'P 
•bftttmi&VkZo EP*>. 7U;v^-tt^SiiTh 2^ 

^*H*«»*HSfBT*>5«il. KJ»t^IL-4 s IL-5*?CD 

TI^S (E£ffcE(1994) 20 : 40-46) 0 V 

88fi67Cit L;fc:tKffll"C'fc5 t $ttTt^ (Medical Immunol 
ogy (1988) 15 : 401). ^o"C. T h 2 ^^Wt^fgJt 

20 67UA<*HtS* (0iJx.fi, oftrS (7hk-«I 1 
&7 b f-tt*JB.) . 7W^- tt&J»& 4 T^- 
tt*2fe, 7hf- £&*#*?) , ^-7 h— r 

^tt^S^ffi^i* (AIDS) Wf&*4fc|±^ 

[0 0 1 7] JHSnilXi: (a a) (a), (b)* 
fc»± (d) 85«W^||Rat'fk-a-«J*fc»i-?:WE^e*j^ff^ 
*ii*tt4:*»rii»4:i-5Th 2 0^6*>«fig/LigO«]ffiiJ 

[0 0 18] **W»±3E»w*flc6«jlCtt (a b) 
30 (a) , (b) Sfctt (d) 3E«03«5!S^k^^fcfi 

[0 0 1 9] SiC, *&Wte, (ac) (a), 
(b) *fctt (d) IEtt<Dtt*9Mb6-to£fctt*0Eag 

ttu®xm&.m*±mmm (aids) nmmmtLiti± 

40 [00 2 0] *«WtteK:A#«Jlwtt (ad) 

(a) , (b) 4fc»4 (d) SE«0«*at^^*fc(4 
*©EaS«J»Ctf* *jx5*Sr#Jft|*» t T h 2 cOJg 
6t)meg7Lii{wJ;5i«,&, TU;w^— ttS/ti^. 7 U/i>* 

[00 2 1 ] 

mm<omm<omWi] en -css^s^ 

*»4, Tfawi^ (3) . £ (4) . 5£ (5) , ft 
(6) , ft (7) Jo«tt7ft (8) t?«S4x«ft*«l«r^r 

60 tf. 
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(6) 



JO 



[ft 5] 



R 1 



[ft 6] 



ii 

o 

(3) 



R 1 




X 



Y z 



(5) 



[ft 7] 



R 



(7) 




6 



(4) 



S3 



J) 

Y 2 



R 



(6) 




R 2 -S' 



(8) 




S«r*U R2ft7//*;w*, fijftT/W^/H, TA^ 
=A-g, B^TA^-zi^ TA^-A-g, Ci^T^^r 

U R3(i*^M^> TATA'S, f^7;^^I, T 
A^/^A^ f»7/^/>f^ 7P^f/vi, g& 
7d^/V£ 7^3^^^/^-/^!, ■IfcTA'^v' 

-<y^^^/^-;H$:$L, Y* 
*KS, TATA'S. g&TA'^-A'S, 
RjftT/l-^^r^S, T;^/-</WX, (BSlT/u*/^^ 
^ > 7d^;vS, g&Tn^A-g, Jr/Utf^S, TA- 



TA'=*A'#A''<^--f A'ffi, 

^A-g, TA^^g, ta-#/^ 

A-g, E&TA<;*7/-f A-g, Tn-Oug N i^7D^/l^ 
> g, ^A'/tf^v'g, TA^^v^a^'— /Wg, ElftT/^ 
= *S/*/UaK=A'** 7^/S, TA-^A-T^/g, 
7/V^7;/£ ^/w^^/l'S, TA^A^A^^ 

hpS^^JiV7/IS:St c ) 

[0 0 2 2] fc*>\ R 3 ^tK^T-CO#^^^, -tjx^ 
ixTIECO, S(9) ,S(10) , S(ll) 
2) < 3, (1 3) *3<tV3K (1 4) 

[ft 8] 



40 



R 1 



6 



(9) 




X 



(10) 




X 



[ft 9] 
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(ID 



(7) 



1 H 

A: 



S3 



Y 2 




[<ti o] 



li 

o 



(13) 




S$:$l, R 2 teT/U3r/US, fi&T/V3r/uS, T/U^ 

~/us, Bftr/u^-zus, t/u^/us, s^t;^ 

/vS* T/u^vS, 1*7;V3*VS, T 

s, m&r f\s% ; <>< frQ, 7p^/vs, B*7o^f^ 

tf/U/tf^rv'S^ T/U^v^/UsK^/l'S', B&T/U 
T/U^^T^/S, /US* T/U^/U;ft/W<^- 

S, 7A-*/uS, BlftT^^^a, T/U^v'S* g& 
T/^^^v-S, T/W;*7/>f /US, lft7/^/^^S, 

v^/utf^/uS^ B^T/uri^c^/U^/uS, 7^7 
S^ 7;^7S/I, ^T/^A'TS/g, #/w«* 

1-o ) 

[ 0 0 2 3 I *«Wft;*4fe (1) KJS^SRl, R 2 , R 

[0 0 2 4] Rl|:telt57/V^7 5 /St LTttCT 
x.fi, - 6 ol*4fcli»tttt<07/i/*/H 

(«?Ltf, ^a-S> ^fvug, t>l x y^/u 

»3-7<0>'^d7/W^S (ffiJx.fi, ^n^o^ 

5vUg^^tf ) , »**4-10^p7 



o 

-I 

II 

o 



(14) 



7^;S, xf;l/7 :/n fcVUT ^ / g, 

7;/I, -<>-^/UT^/g, ^^7^/1, 
pypt>7^ /i, ^^p^W;/!, ->^u 
^v/i/7^S, v-^ p^f/P7^ y &, 
□ t>^f-/U7? /I, ->^n^yf^^f;W7^ ; 
^^p^^Mf/^^y, 2 u^*ci/>V 

[0 0 2 5] RMc*5WS«»T^*/V'T^ /It It 

^/t-S, ^ fcVug, y^/ug, ^>^/ug % — 

/u*r/ug (tfljtfi. v^c^n tf/US, v^a-0"?vu 
g. i/^p^^^ul, v-^n^^/wg^^tf fcix 
5o ) , Mt4-1 0O^^d7/^/V7/^/vI 
(tfiJxtf, p/p tvu^/ug, v^p^yw 

/ug^s^f t>tiz>» ) mmfhfrz. ) -cB«i$^ 

SSIffi^S: i~2M*sJ:tnK* 

[0 0 2 6] Rl^ltSv^T/U^/UT * ;lt UT 
tt, W-*fctt»*o^jR*«:i--6<DB:flfc5tMi:» 
tJ^OT/u^/ug (tWitf, ^^"/WS> xf/vS, y P 

e c /us, y^/us> -<v^/us, ^^mm^mfb 

tt\ i^^/v-T^ /S, ^xf;i,7 5/l, aL*f;vt<f- 
[0 0 2 7] Rl^ttltSJIMItf&XftSj: lt(i, M 
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[0 0 2 8] R2|C*J»t5T/V'^r/VSt LTttffliif * 

l-^f;i/^f;i/S, 3-y 
^/v-y^S, 1, l-^^f/^PtVul, 1, 2- 
i?/*f/UZfv tVuS s 2, 2-i?/*"/U^ni^***S 
**fe>ix5. ) > ^ft3-7^)V^P7/^/l/i (A 
*Lt4\ 5/£ p:/p tVwg, v'^p^yf/ul, v^p^ 
*vvi-g, ^^p^^Hf^iifbix^o ) > MX 

p^PtVMf/Ul, i/^n^yf/l^^f/Ul, ->^p 

tf, «»*l--6<oiE«**)4tM±»tt*or;u*^il 

**vt*, ^d^S, 
/uxf/i'I, y^;w£, l-^f;uypt>S, 2—* 
*f-?\s-fu tVug, 1, 1 — ^/i^^vug^ -^V^U 
£, 1 -^fv^r/^/wg, 2-^^/wy^^S> 3-^ 

f-^yf/ui, i. l-^f/^ptvus, i, 2- 

v?^f;^p^I, 2, 2-^^f/^Dt°;W 

tiZa ) , ifom&s — 8 (Di/^PT/vww^i 

a?as*§£tf fettle 
[0 0 2 9] R2^ibMtaB»T^*^«i: LTf3\ - 

jh,fc«**l-l 0<O»«l*tfc5^tt»tl[«C0T/w*^ 

^zc^/ws, i->f-;^pb>l, 2-^ 

^vv^n tVu£, 1, 1 — ^^vl^fvu-g, <<l/^>\, 
g N 1 -^/uy^A-g, 3-* 
fvwyfvwg, l, l-^f/v^D^S, 1, 2- 
y^f/U^n kVi'g, 2, 2-^f^D^S§35i 

(W*.fi, P^V'fvWg, y'^PA.dp^^ 
p^*>l*«#»rfb*l*. ) s ft**4-10Oi/ 

v/^p^yf/u^f/i/i, p^^/v^ 5vu 
S, v^p^i//W3c^S<»dS*^e>H5. ) 



^rVS, :/P**Vg^tf^lf £4x5o ) > 
6c^T/i-^y^/wS (0»J;ifi, tfJ/i^/ug, Tir^/w 
£ % ^p/V^;^ "/^/>r^S, ^^^/-f/wSx 
^■^/-f/uS^s^ffeixS. ) , j»JH»7-l ltf> 

S, -#-7 fcixS. ) , 

j^§ff$C2~ 7 07;U3^>'*^=/l'I J* h 

io 5 0 ),7;/£ 7W/V7^S (Wittf, 

i - 6 ^7^^^S-efift*h/c7 ? y&igfcmitfh 
pt>7-;yi, y^rs/g^W^So ) , 

v?7^/U7^S (fflx.fi* W-Sfctt»fcofc2fi 
<7)j^ifi$C 1 - 6 COT^^S-C«*$tbfcT S / g^ 

^1, xf;u^f;V7^I^*{f?)H5o ) . * 
;w<^e>f^s i T/u^-A^/w-^^A-g (fifl;Lli. j^fff 
8c 1 — 6(D7^^/Ht*WJHt^/w< : e^ ;i*m&tg 

xf/i,^ f ^^{f f,ix5 o ) % 

y^;>f^7^I, ^y^/^/b7; /S> — 

^ 0 ) , ^oyyp (tWiff, tt*. ftSl^ 

1 - 2 Jc tffli^lSC* o - l ffl «r^tp«3KiSE^^ 

[oo3o] R^z^ir/^^/umtLxnm^ 
2-^p^/n, 2-y^^/bg, 2 

-^f;v-2-ya^l, 2-^^'7 L ^/V£ % 3- 
^ 2 -yr^^l, 3 2 -^*ir=/W 

a**s*lf b*t* 0 ) , K*«5-8^^p7;^-;u 

5o ) , 6 - 1 0 (O i/^ p 7/^=/W7/^/uS 

[0 0 3 1 ] R2ic*>Nt*«*T/^ = /W*i:tt, — ^ 
so *fctt*ftfl<0«**-eB**Hfc«**2-l 0OE 
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mVth*t<V±ft&Wi<OT/i>tr~;i>£ (Mifl 2 -zfu 

Ag N 3 -y^/U- 2 

X, 3-^^-2 ^ir^/uS^T&s^tf ^tu 

5c ) , SIS5-8Wp7;^;uS (Mill > 
^-2-^ *-i?^X^^ff ^tt5o ) , J^^6 
-1 OCQi^ PT/l^-A'T^A'X (Miff\ 

- 1 — *i?^/i^^/uX^^ff ibHS) ^^^(f£> 
(Will ^ h^v-X, ^b^v- 

x, ^p^^v'S^^^jf e>^^ 0 ) % mm&i~~6<D 

T^X/J/i-m (Mill zftA-^X, Tir^X, -f 

p^v^x, ax, "O^z-ohs* — ^f- 

a-S (Miff, 'O^-Ya^X, p- bA-^A-X, ^7 

-7^7;^^v^/^-/uI (Miff, ^ K^i^A 
tf-A-X, 31 h^^A-^A-X^^ff e>H§ 0 ) , 
7;/I, 7/^7^1 (Miff, j^^l-6(0 

fen yf;v7-;/s, xw^i, 

/X, -f^tVT^. sm^frmf btlZo ) , v^TA^U 
(Miff, ^ySi, ly^a^tf e>*x£o ) , Hi 

st^ui six (« x &mmm* * 1 - 2 m& x ummm 

t'D^^s, t^y^/H, tr^y^^i, ^a 
*y~/uX*tf*tf fetus. ) **s*jffeix5 0 
[0 0 3 21 R 2 (-ib-lt5T/u^n/^Si: LTUMi, 
If, ***2-l 0<OH**fcli»tt«t^T/u*=./ua 
Sf^ffibtL, Aflcft^fi, 2-7 p nt t -;u£ 2-^ 
^-A-X, 2 '^-A-X, 4-^^/1— 2 -«^>-^ 

2 — ^-ax^ Wfe;ft£o 

[00 3 3] K 2 \Z^^m.^T^^^mt LTfl 

X (AttttfcMU 2-:/^A'X, 
4 ^-/u- 2 -^yf^/ul, 4 
-Z^A— 2-^^>=A'X, 4 - Z fvu- 2 -^-7=3- 

X (Mill 7* h^X, xh^^I, ^uaK^VX* 

*5^jffcjx5 0 ) , K»»l-6©7^ Z-YA-X (M 
ill rtvi^A'X, Tir^-A-X, t'p^/^A'X, 
/^aX, 'O-^Z-YaX, ^iJ-Z-YA-X^^ff 
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V^A-X, p - hA^-i' A«X, -^-7 h<Y A-X^ri^ff b 
iVfta ) , ^/U/tfSrv'X, jK*^C2 — 7^3^^ 
A-tf-A-X (Mill * harv^utff^vg, ^h^v- 
#/U#=yUX»as**f fctt*. ) , TS/X, TA^A- 
7^i (Mifl »l-6^)7;^ltlftj 

ftfcT^yx^a^if e>iv Afrttidfi y^wr^y 

X, ^A-T^/X, tfA-T* /X, *7*f*)\sT^S 
X** s #tf feixS, ) , ^7/u*/U7 5/ « (Miff, 
IB— SfcttAfcofc 2 floftXft 1 - 6 ©7^/i/«-e 
10 B**ixfcT5yX»*s*»ffcix, AfttWctt. 

^7 S /X, /X, xf;Mf;U7^S 

«*s*»ffe^5 0 ) s ^o?>m* (Mitt, 7y», 
JfiitS, A*«S* s *»f ) s flgHxtlS^lgX (Mi 

tf ^^/ST- 1 - 2 Alio J: U^^jfg^ o - 1 S:* tftt* 

y v^^a, t^9v f =/i'X* y ^^x^f*s^jft> 
tv^o ) m&mfbti&o 

[0 0 3 4] R2\z#\1ZT y-ywXi LTISMifl 

j^^^c6-i oo*ais:4fctt*B«S:Ty-/ux^*jf 

[0 0 3 5] R^Ztett Z>m&T V si-mk LTIiMi 
tf, -o*^l4|5|---fc5^«Ajfeofc1fiSfclB<?DBIftXT* 

/WX (AffWl-fi, 7x = /l/| l ^7^X**Sa|Sjf g, 

) *s*iffeixs 0 SKfimXt LTl±Mifi, * 
Sex. j^^^ci-6cor/u=«^iyx (Mill * h^v 
x, ^h^rv-i, rB#tvif#iiif e>tt5 0 ) , 

*»i-6^7/^;^^S (ffJitf, ^^^/bX, r 
30 -t^/ux. ^p/^y-f/i-x. y^/^/uXs -^>-^y^ 

/ux, ^*vs<</i>mm*mifbtiz. ) , j^si«c7- 

1 lorn^/ux (Miff, ^y/^^i, p-h/v^ 
-f/wx, -ry b-f^m^mf bins* ) , ^/u^^i/ 

X, K*S2-l 1 cot/^^^v-^/^^-^x (Mi 
If, y h^rv'^/UJKn/vX, ^ h^rv-^/W^-zlxX, 

^yfrtt^xtvTfs^tv&mfrmy btiz, > , 7^ 

X, 7/v*;w7S/i («itf«**i-6^T/u*/u 
X-eatftSixfcr^/Xtfaitrffetb, A*6&^tt, >^ 
/ur^/X, ^f^T^/X, /pt 8 ^7^S, 
40 ;ut$ ;mi$&mif btlZo ) , v?7/^7^;s 
(Miff. IrI— fc5i>ffA*ofc2ocr>^fti — e<D 

T/^^mvmm$titzT * /m&m-fb^ 

If, ^W^I, ^xf;l/7^;l, ji^/U^^ 

^/w*/w<^-<^x (Mi««*«ci -6cot/w^/wX 
■c«*s*tfc*/w<*-r/ux*anrf e>H, Afr^icif, 
^^/w*yu/<^e-Y/uX, ^pt 0 

£0 ) , ^T/u^/w^/U/^>r/uX (Miff, m— fcS 
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ixlttuv/^^ ^mtm\-fhix. JWM5)fc»±, v?y?vw 

#/W<*-f /US, v/if/U^/W<*/f;l-l 1 m^/uyf- 

(CTxii, mm. *sn»*s*we>*u5. ) . = 

hoi, ->7VS^;!> s *ff fcftS. 

10 0 3 61 R^CfcttST^/U^/USi: LTfiCTx. 

fi, ^^{gc6~i oom«**fctt*j|l5S;ory-^* 

[00 3 7] RZfcfcttSWftr^A^uSittffll*. 
fi, -oS fcfi la-fc 5 1» »tt»* o fcMiwiilf 

/v-K-CBiftSixfcDijmfc l ~ 6 »7/u*/uSa^fft>;Jx 

WT/^^i/I (CTx.fi, y h-=¥->S, ^h-^v/S, :/ 

y-l'/l'S (CTx.fi, ^WSA^I, T-fe^/WS, ^n^/ 

-i'/uS, y^y-ivus, 't-'sf ; 4 fls&y ^3-y-y-f/u 

(CTx.fi, ^-/^>vm, p- -ryb4 
n>mm&mtft>tiz. ) . ^ni&2~i 

at K^i^/u^/uS, 'O-vvu^v'^/utf; 

s (CTx.fi, #HMki~6«>T^df-^st*it»**tfcr 

5 ySrt^ff bH, g-tttttai, ^/W7S/&, 3^ 

tffeit*. ) , yrmr^s (CTx.fi, ra-fcs 
tMiS&ofc2o<Dj^|ji&i ~6roT/u3r/uSTB&£ 

£, *?3L?-fl,T 5: y B. ui^/uy ^/UT C /S^*5*(f 
t>ti/5o ) . #/w«*^/wS, T/u^/uA/U/^'f /uS 
(CTx.lij^3l» 1 ~ 6 <07/u*/wST*fi&£;h,rt:#/W< 
^/uStf^lf ?>H. ^-tfclftfcte, y ^/utf/w-^e-f/u 
S, 3i<f-/U77/w<;e-^/uS, \*n>XAs*<*<4 /uS, 
y?vU7}/W<^/US^i£ff t>;ft,£ 0 ) , i?T/V*/l> 
TJ/w^-Y/US (CTx.fi, IrI— *>3</M±Sftort:2oro 

«s*tfE>lx, ftflsftKifi. i?y*7U*/w<*-f/wS, 

flHUrffctui. ) , aq^^ (CTx.fi, & 

*. &mmt>mif e>*is, ) , - hoi, ^r/s*** 

[0 0 3 8] R2t*sit5*JRai*t ^Tog 
**>pt£< t h lBlStt, S^m^*50~3<iioJ:O ! ®! 

*jpff- as o ~ l®?- it\*mnm*& o ~ i m 

fi, fh7kh'n77='l'l > y v^/uS, */u* 
y=/us, t>:yv»/uS. ^7-^=^1, f^'/yv? 
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*s^fi&fp«*i8Si:i4CTx,ri, ?y/us, 
tfej/n, e^yy/ws, =iyyy/uB, ^ry*y 
/H> ^^i=./us, ey^/us, t* y $ v->\>m&<om. 

ais;^«a?D«*SBtf±CTx.ii, -fvpy/us, -cy^ 
^Ky/v-E, *yy/us, ^y/f7yy/H, ^n-r 

io [0039] R2\z&vznmmmmmttt> 

(413— fo5VM4^-Dfc«»IB(oetftST?BtftS^fc.« 
^SS^^lf "btt^o ^KlSStSISi: LTfi, ^t^cJK 
^£'>fc< 1 1> HS^tr, ~3fiM8 J: t«K 

HJH-T-iSO-lfflifcfiSEJtW^O-lfaSrdtf. * 
^5tcoga?Qlg3tiSB, *>5tM±^a=**fcf4JB8ai^;K)^ 

&fp«jiisss§:&i-. r - -e&m#,&fo&mmm t act 

xfi, rh7t h'D75=;uS, fnyv?=/wB, 
20 £&3H% *S^&fP«liSB tfiCTx.fi. 7 y 

s, fay /pg, e^yy^s, -Tsy^y^s, 

-To ^^es?p«^*sti±CTxfi, ^yh-y/i-i. 
-f y^v h-y/n> ^/y/H, ^^yf7/y;n, 

5?llSS5r^i-. ^I^BifeSi: UTIiCTx.fi, tKSSS, ®. 
**l~6©T/i'3*->S (CTx.fi, y h^rv-S, 3i h 

T'BTKdfva^^ff ibtb^o ) , ^i^i ~ 

30 6 03X^77 / -i A-& (CTx.fi, T-t*?-^ 

^^-^/^^S^Tls^lf ) . j^S5gc7~l 1(^) 

Tn^/H (CTx.fi, ^y/'f^I, p- h^^--f /v- 

mm%k2~~ \ i©7/w=*-y*/v*=/i'S (CTx.fi, y 

/uS, 3i h^v-TJ/wztf— /us, •^^-v'/v 
**->7J/U#:=/WSSM s ^»f ibtuSo ) , 7 5/1, T 
/Udf-zur 5 y S (CTx.fijK*!K 1 ~6C0T/V^r/WS-CB 

^$ix^T$ ys^^ff e.4x, A^f-fi. y^ws 

40 ys, m^/PTSyS, ^otVWTSyS. rf=5->vT% 
/msg&mfbfrZ, ) , yJ/^^^S (CTx. 
fi, |i]-fc5^fiS^ofc2ocoj^S?mi~6<OT/wdf 
/i-S"CB»S^T5 yS*^ff hti. ^fr^fcfi, 
y^/wrsys, i?if-^7 5 7l, 3i<?vby-^/Krs 
yS^^jfi^ns, ) , ^dt*^ (CTx.fi, 7y 
iff, *iff^^^ff btiio ) , =hns, ->ry 

[0040] RSfijSttST^/USt LTf±CTx.fi, 
1 ~ 6 ^it^feStMi^T^OT/wde/i'S^^ 
so tfhtl* A^Wf-fl, y^/wS, 3i^/uS, ^ntVu 
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£, 1 - * f/^f/H, ^^^S, 1 - ^ ^/K^u t° 
/^I, 2 - ^ ^/^T 0 n fcVW-fi, 1 , 1 - *J ^ *f-)Vzz.<f*)\, 

I, 1, 2-i/*^;\><7v tf/i^ 2, 2-S^fvi^ 

[004 1] R 3 tC^lt6M«IT^^^£i:(i, -oS 

#t3f ft l - 6 oKftRfc S 1 ^iiMtt<o7;^^i^« 
tfb;fts y^s, ^^/i-s, ^ptwg, 

1, 2-v ; ^^7 0 n evi^s, 2, 2-v^fvl^ 

o &vmm&mi? e>*ts 0 ) . ^Kssiga: itm* 

fts 0 ) > j^iiifti ~- $ <k>y *vu s 4 /us * 

s c ) , mmmi-6<or^ij/^^±^^m ma 
^*^/-f/^^i/aE^*ff e>*ts 0 ) , tt*ft 

7-1 107p-</uS (i^Iill ^O-^-f/US, p-h 

^f<bftSo ) , 7^;s, r/w^f^r^ys »]i 

So ) . ^oy^ <«ifi* y ym, mm, &m%t 
&mf khz* ) mmtr 6>*vs. 

irtf:, fryv^yuX, Tir^S, :/n/V"f /VS„ 

HSo 

[0 0 4 3] R 3 ^*3ttSe^T^^y^/uSt(±, - 



(11) 

*Jtl-607A'3^J y h*i/S % 3i h 

**>g, y'u^^mm^f btvSo ) , ^*fti- 

6<DXA-;*7/-f /i-g (tflfctf, afc/i^yuS, Tir^yu 

s x T/n/^/'f/i^ y^y>r/ua N ^>^y-r/w£ x 
Tnjji'm (watt, -<>-y-r/wa % p- h^^-^ 

io g?**2 — 7coryi-=^v'?t;yuzK=yV'S (^ij^tf, y h 

Dtvwr^/s, z/f-frT^ /mm&m\f bns Q ) , 

j^^^ 1 ~ 6 (D7/l'dr/Vlt ? S*$tb/c7 

20 yvjn^ ??ms Am&&m\fbti 

So ) **»W p bix«o 

[0 0 4 4] R3^*5ttSTa-<ywaSt LTfi0«Ixfi\ 

[0 0 4 5] R 3 (C^CtSg^TD-r/WS^ LTfi^iJx 
fi, -o*fert«»<B<D«^S^«»*Hfc«i(l»7-' 

s^^^if^ttSo ) ^tfe>ns 0 swM^ it 

^tfib^uSo ) , J^*»l -6(DT/U^/^yuS (CT^L 

^yi^S, -O-^y^ywS, ^^-^/-fyi-S^^^f t>tv 
So ) , j^*«7-l lcoTn^yug -o-^/ 
p-hyu^-^y^S, b << ^m^tmif bti 
So ) s ^y^Tjf^v'S, K*»2-7 07^a*v'*;i' 

/P^-/p£4$^^ff ^HSo ) , T^/£, 7;Wdr/U7 

^ /m mate, mm9ki~6v>T/\'*/\'mvm&zti 

[0 0 4 6] R 3 ^iottSr^^driy*yW^^yU£i: L 
XHWxfL jK**2^7(7)Tyi-3*>*y^=ywS« 
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[0 0 4 7] R 3 (C^tt^S$feT>'V'=i^-i/^/l'^^^S 

S (ffijx.fi, ;>< h /u-tf-^a, » 

^(f^^o ^$®&a<t LTfiffiJx.fi, TkS&a, 
1-6(^)7/1/3^1 (ffiJxfi, * h=^>S, ^h^ri/ 

a, ^o^*vs*3&s*rfe>*u5. ) > ^A-^v-a, 

«*»2^7 0T^ = ^v'*/U2R^S (ffiJxfi, * h 
*/W7K=/i/*^3fts**f 6>ix5, ) , ^p^yJK^ (ffiJx 

[0 0 4 8] R 3 Ka3«t5Jt*'<>'^/W*-**/*/l/# = 

aptfblx* SmWWfcLTttfllittf. 7k§£a, 
1-6(07^^^^S (ffiJxfi, * h^>a, ^h*v- 
a, ^DTK^-v-S^^^if fettSo ) . 
KHIC 2 - 7 V^/ /^n;US (ffiJxfi, P< h 

*/u^=;m»3&s*»f fcixSo ) , 'mfisB* (ffiJx 

fi, 7 7*, ifiSR, ****53j|»f C,ix5 0 ) 
[0 0 4 9] Yl*3±VY 2 ^*5»t57/^/WSi: UT 
hfc, ftteWdfi, *^/vX, ^/wa, ^nfcT/vX. 1 

1, l-^f/vxf/l/i, /< 
^/^a, 1 ->^/K/5vw£* 2-^A-:/^a> 

1, l-^WDe;H, 
1, 2 -S^^vl^n tV^a, 2, 

[0 0 5 0] Yl*5ct^Y2(r*5»t5B«l7^/PSi: L 

x \tm x tf— o 4 fc »i ia- fo s 1 M4» <e o itw»m <o@ 
>^A-a, ^^a, ^otvn, 

tWl, 1, 1 -i/^f/Vxf/Pl, 'O'fvWS, 1- 

1, 1 -^^^■/U7 p o tV^a, 1, 2-v^^/W 
/ntVH, 2, f/Vg^agff ?>ix 

S 0 ) ^^ifb^5o ^?2S&ai tti^liil 7k& 

S»»l-6(D7/^^v'S (ffiJxfi, * 
a, 3lh^r'>S> :/p#*v'£«?rt^tffe;h,3. ) , # 

(ffiJxfi, ^ h^v^/Utf-zua, 3i h*r*S%J\'#^/l> 

a, ^p^i/*/U7K^*«f*sa|fcrf feft« 0 ) , /Ma 
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V^m,* (Will 7y|, «St, **<*a**rre>*L 

[00 5 1 ] Y^J:^Y2(:^lt57/^drv/Si: Lt 
liffijxfi, 8Ml-6(D7;^^v'SWb^ 

[0 0 5 2] Y 1 ^J:t^Y 2 tCio^5gmT^='^v'Si: 
LTfi, — oifcttRl— fc5V^4Sftofc«*«0«Jft 

£ c ) *5#jfbjx4o S&B&Si: UTtt«*tf, 

a, x^i/s s ^p^i/a»*s**f e>tts, ) , # 

/V^^rv'S, KH» 2 - 7 <^7/W=i ^ *^^^x/Ui 
[0 0 5 3] Y 1 ^J:^Y2{^tt^7/U^y^/wS < l: L 

20 xf4, mm&i-6<nT/i'# ^mtmtfbiri. 

[0 0 5 4] Y 1 4b fc J:r/Y2tC^^6@^7/l-^ /-T/V£ 
ttt, — oSfcHRI— fe5tM4Rfto^:4j[»ffl<^«»S 

^B*5ix^*» 1 - 6 (07/w^ (ffiJ^fi, 
/UTf^^m, KXft 2 - 7 (D7/V3 *^/^f -^s 

(ffiJxifi, KJR V *»**s**ffelx 

6 0 ) m&mf btiSo 

[0 0 5 5] Y l *3ctt^Y 2 lCiott57D>r^Si: Lttt 
ffiJxfij^^^c7-l KOTo^^S^tf 5>iX, 

40 [0 0 5 6] Yl*5j:tfY2|C*5W5«*7o^r^afc L 
TfiffiJxfi, — DSfcttK— fcS^#4*ftofcttftfil<0 
IIST«$n^i*7-l 107p^;H (ffijx. 

ti, -<^/^/v,s, v^^mm^mf e>^5 0 ) 

*s^fb*b5o UTf^ffiJxfi, Tk^S, 

S»l-6W7/V3^v/| (ffijx.fi, > h^rv-S, 

a, $31* 2- 7 (0T;W=^r v^/Mf^/ua (ffij^fi, 
50 (ffijxfi, 7y|, ttSf, JWWfflsafcrf&tbS. ) 
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[0 0 5 7] Y l &&XfY 2 \Z&ftZT>\>^*\s#>V7&=i 

[0 0 5 8] Y l &£XfiY 2 \Z *5tf 5@^T/U^^f->^7 
&lB<0«&g^Btfc£;h^5!SS 2-7 (07^3^^ 

g x jih^rv'S, ^nTK^^S^^tf fetb-So ) . # 

y^js^ mm. %mm&mifbti 

[0 0 5 9] Yite£TfY 2 lz}srt%T;i'*;i>Ti: smt 

^/g^ffibJx, AffWtai, 7^/uT^/g, 
/v7^;i, ^Dtr/u7 5/l, yf/v7 5/i^# 

[0 0 6 0] Y l &&XfY 2 \Z*SlfZ>isT'\'*Jl>T$ /g 
kLTtemtLtt. |-Sfcfi*4ofc«*»l-607 

[00 6 1 ] Y 1 tS£VY 2 lZ)Sl-tZ>T/l'*Ji>jJ/i"<*e'{ 

/^mt Lrtt«itri«**i^6<^T/p^uS"t*iti(is 

[0 0 6 2] Y 1 *5«fct*Y 2 t::;tett5 v^T/U^r/U^/W^ 

[0 0 6 3] Yi&XVtY^Z&tfZ^ayism^t It 

5o 7^^*iLTtt«ifI, ^&#l-6<Dii:«t* 
fctt»8«07;^;bi (»#«j»ctt, ^^S- % 
A"g> ^ntVug, y^S, -O'^/V-S, ^*vvug 
«^Jfbix5 0 ) , S*S3-70V^o7/^S 



(13) 
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if ?>Jx6o ) *3»«*lf bJx5. 
[00 6 4] 7^^r^7 S / g, ^7/^7 S / gfc 

[0 0 6 5] fg!7^;U7^ySiLTIi, t^It 

ttfljttf* !S*«tSS (CTx.fi, 1-2 
(Bib-i^K^m-T-SrO - 1 fl«:$trlliai3««*9RX9« s 

g, rh7t KDT-fef t'^/ug, ^A- 

*y ^/ux««s4irf e>^5o ) m&mtrbtiz. 
[0066] Km ; ^mmxt\*Ti*mx.ft^Bm* 

ins mz.t£s &Mm*& i -2mte£ry&mm^ : t>o- 

20 \Zt* s fPli^I, t'^y^l, tX7^;U 

g, r h7t Kn7i? l — f/wg, ^/p* y 
[0 0 6 7] *«^t#»ttKi:tt[«:?Kfi£i-5^i:*ST 

mm<ommm, mm. ^i?n % y^^. 

£o S/c «Mft«iftSS:*ri-S»fr^tt. ^g<t^^^ 

v y ^ y r^A^cor/u^ y^JS^o^a^S, k 
yx^j^y, t o y v^v^co^-ffiffig^^^tf p,^ 

I[0 0 6 8] ^c%W^ft»fttw^at iSfe^» j: LTttj 

T-SrSi". aminoJiT ^ /g^r, methylfi^ ^Wg$r, e 
thylii^f/^g^r, propyl a tVug^r, butylH^ 
^vUgSr, pentylfi^V^/UgS:, hexylfl^^ v'/Vg 
heptyni^7"^/^g?r, methyl ethyl ^ ^JV^f 

40 methylpropylfiy ^/b^n t°/Pg^, dimethyl 

ethylfiv^y ^/l^Ji^-^g^r, methylbutylfi^^/U-y^ 
^S5r, dimethylpropylfiv/^^/WT'p tVugS:, meth 
y lpentyl fi ^ ^-/U^< ^^/WgSr s dimethylbuty 1 fi ^ 
^/UZff'/U, ethylbutylli^n^/W^^/UgS:, trimethy 
lpropylli h D ^^fr-fu t°/Ug^, cyclopropylfiV^ 
d^p tWg$r, cyclopentyltev-^ n-^^^-yug^^ c 
yclohexylHv-^ n^^f vVWgSr, cycloheptylfi i/^ d 
-^y^/U'gSr. cyclopropylmethylfiv'^ u~fu 
^/^g$r, cyclopentylmethylfiv'^ c^^^/W^ fjV 

so g?:> cyclohexylmethylfi*>^ n^ar'>;i,^^/pg5 rx 
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cycloheptylmethylliv-^ n ^f^)V^ fvl'jg?: , cyclo 
propylethyl^v-^ p:/p tVUxf cyclopentyl 
ethyltiv-^ P^^'^U^^/U'SSr, cyclohexylethylfi 

p^^r vvl^^/UgSr, cycloheptylethylfi^^ P 
^T/fvWiii^/UgS:, cyclopropylpropylfiv'y' n^n 
tVP7°P tVl-SSr. cyclopentylpropyltev^ P'O'^ 
/P'/p tVug?:, cyclohexylpropyHii/y' d^^-^ 
p tVl^SSr, cycloheptylpropylflv'y' p -^T'^vI'T/p 
fcVuSSr, cyclopropylbutylfiv'y' p :/p fcVVT/^/Ug 
£\ cyclopentylbutylflv'y' D^yf ^S?r x cy 

clohexylbutylfiv'y' P vV^^/Ug^r, cyclohept 
ylbutylfiiyy' P^^f /V^f cyclopropylpent 
ylfiv^ p^p tVl^^^VUgSr, cyclopentylpentyl 
liVy* P^yf/l/^yf/Vl?:, cyclohexylpentylfiv- 
^ n^^f VyU^<^^^S$r v cycloheptylpentylfiiyy* 
p^yf^^f^SiS:, methoxyhexylfl^ h^ry^^ 
WVIS:, methoxypentylft;* h^y^yf /USSr, met 
hoxybutylfi^ h ^ri/y^/^S^Ts methoxypropyltij? 4 h 
^y^PtVUlS:, methoxyethylfi^ h^-yxf/vg 
£\ fluorohexylfi^/l^P^^vvUg^ fluoropenty 
lti^/V^-p^^^/l-S^, fluorobutylte^/l^p:/^ 
'I'SSr* fluoropropylll^/i^p ^p tVVg£\ fluoro 
ethyls 7/UtDxf/U|$r, chlorohexyltey" P P-^3r 
iy/Ug£\ chloropentyl|±y~ p P^^^U-g^r, chloro 
butylfiy* P P y^/WSSr, chloropropylfiy* p p ^p 
tVUgS:, chloroethylli^ P P^f/Vi^, hydroxyhe 
xylttt: Ko^rV^ v-^S4Th hydroxypentylti t: Kp 
^v-^fvUgSr, hydroxybutylfit KP^ry^I 

hydroxypropyltit Kp^t-v'^'p tf;uS4r, hydroxy 
ethylf* t Kp^v-^^/^S^T, carboxyhexylte^/Wtf 
^rv'^^ V A'g £ > carboxypent y 1 \t ft tf? 3r >"< >"^* 
A"g£> carboxybutylfi^/Uztf^i/y^/Ug^ carbox 
ypropyHi^y^^^rv-^P tVugSr, carboxyethylfi^? 

=^iy3ifvUg£;, methoxycarbonylhexylfi^ F^y 
# /bztf xvl"^ ^ v'/l'B 4* > methoxycarbony lpent y 1 fi ^ 
h^rv / ^7/U^^./^^^^ L /U'S§r % methoxycarbonylbutyl 
te;* K^v'#/l'7tf.=-/U<:/^vUg£: x methoxycarbonylpro 
pylH;* h^y^/V^^^a fcVWg£, methoxycarbon 
ylethylrt> b /l^^/V-g^ carbamoylhe 

xyHi^7/W<^^ /^-^^rv'/^SSr, carbamoylpentyl{±;*7 
4 >- ^/Wg £ s carbamoy lbut y 1 it # >> W < 4 
A^^^g^ carbamoylpropylfi^/l'/^'f vU^/p t° 
/Ug£\ carbamoylethylfi^/W^-f /Uni^/Pg^ di 
methylcarbamoylhexylfiv^ ^iVft /U^^f i/yU 

g£, dimethylcarbamoylpentylfiv 5 ;* f/Uft )V/^<4 
A^O-fvWgSr, dimethylcarbamoylbutylUvy *F/l-ft 
/W^^/wy^/l'g^ dimethylcarbamoylpropyljlv' 
^^vl^/W^^-f ;U7"p fc°/l"2££: v dimethylcarbamoyle 
thylfiv^ ^/l^/W^^y^nL^vug^ methyl carbarn 
oylhexylfl^ f ;^^;W<^^;l/^^;/;Vg5: v methylca 



rbamoylpentyKi^ ^)Vft met 
hylcarbamoylbutylH^ f;l/*;W<^^;W7'f ^l^r, m 
ethylcarbamoylpropylH^ yW^^ A^P fcVwg 

methylcarbamoylethylfi^ ^-A^ A"/*-=&-Y 
g£r s ethylcarbamoylhexylfi^i^^^yU/^^^ A"\3r 
iyA'g?: , ethy lcarbamoylpenty 1 Jioi^/V'^ A* 
^>-^/Wfi5r, ethylcarbamoylbutylfi^^vW^W^ 

A^^A^g^r, ethylcarbamoylpropylfi^-^/U^^^ 
^^f^P tVwgS:, ethylcarbamoylethylJi:^^/W^7 

10 f\>/<=£4 /l/xf d i ethyl carbamoy lhexylfiv?^. 

^•/W^/W^^-^ A"^3rv'A'g&\ diethylcarbamoylpent 
ylfiv^^A';*/ A'/^'f A'^^'^A'gil;, diethylcarba 
moylbutylflv^^A^ A^^ A-T/'fvUg^ diethyl 
c ar bamoy 1 pr opy 1 i t ^ ^ /V ft fr> ' < ^ ^ P fc° /I- £ 
diethylcarbamoylethylfiv^^^/^^/^^^^^/^^ 
trifluorohexylte h U y/l^^-p vvl"2£ 
$T X trifluoropentyKi h U ^/V'^-P^V'^^S^r, tri 
fluorobutylli h \) y ;V$-u y^/^S^r, trif luoroprop 
ylf± H U ^^^-p^p tVwgSr, trifluoroethyltt K U 

20 ^/W^PJX.^vl'S^ aminohexyUiT ^ /^^ry^S 
Sr s aminopentylflT 5 / ^^^/l^SSr^ aminobutylll 
T ^ / :/5vl"g£, aminopropylfiT ^ / ^p tVug 
£\ aminoethyltiT ^ / J^^^S^r. methylaminohexyl 
ti^^^T^ y^^riy/U£$r, methylaminopentylii^ 
^t^T ^ y-^^^/WfiSr, methylaminobutylli/ ^v^T 
^ / y'f/l'SS:, methylaminopropylH> ^vUT ^ / ^ 
DtVulJr, methylaminoethyHiy ^/^T ^ / ^.^/Wg 
^r. dimethylaminohexyltiv 5 ^ ^ y^^y/Ug 

dimethylaminopentyHl v 5 ^ f;P7 ^ /^>^^-/^£ 

30 dimethylaminobutylfiv^ ^iVT ^ / y^^/^£$r v 

dimethylaminopropylfii// f;l/7 5: / ^p bVUgSr, d 
imethylaminoethyltii/^ f/U7 ^ /^^A'SS:. acety 
laminohexylfiTir^/l^T ^ /^^riy^SSr, acetylami 
nopentylf±Ti?fvi'T ^ / ^< V^/l^Sfe. acetylaminob 
utylf±Tir^^Z ^ / y^*^SSr> acetylaminopropyl 
iiT-fe^/^T^ />^p tVl-S^:, acety laminoethylUT 
tf/U7^ yxf benzoylaminohexylti^<>'y' 
>T;lxT^ y^^iz/t'SS:, benzoylaminopentylfj; ^<>^/ 
<< fVT^ /^^^^m*, benzoylaminobutylte^V;/ 

40 4 )\>>T ^ /y^/^S5r, benzoylaminopropylti-^Vy'^ 
^ / ^p tVlx-g^r, benzoylaminoethylH'<>'y'-< 
^ / ^^y^g^ ethoxypentyHi^i h ^ri^^O'^/V 
gSr, ethoxybutylfi^i h^y^f ^i?:, ethoxypropy 
Ki^ h^V/n tVWg^r, ethoxyethyl^^i h^ryxf 
;^I^ V propoxypropylliyp /K^r v"y^P tVU'g?:, pro 
poxyethyltiy^PTK^v-^i^/Wg?:, benzylii-^^ 
£5r, phenylethyHi^ji— ^3L^/UgSr x fluorobenzy 
1 it ~7 ivOr p ^ 1/ y^/^l Sr > dif 1 uorobenzy 1 St i?y 
p^^v^/^gSr, chrolobenzylfi^ p p^y^IS:> 

bo dichrolobenzylfiv^^ p P^V'iy^SSr, methoxybenzy 
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lit/ h^v'^V'vvl'SS:* dimethoxybenzylflv^ Y*r 
i/-<;/v^Ug£\ trimethoxybenzylfi h ]) ^ Y*ri<"<> 
vvUgSr, hydroxybenzylfit: Y'u * v^^/V-gSr, d 
ihydroxybenzylliv/t: Ko+V^^^/WSfe, methylbe 
nzylft^ f^y^SS:, aminobenzylfiT ^ / 'O' 
i/yUS^T, dimethylaminobenzylfiv^ ^vUT ^ 
v^g £ , carbamoy lbenzy 1 tt* ;W<«=e -< V i/^i 
£\ dimethylcarbamoylbenzylfiv^ ^Vl^/W*^-^ 
^yv'/US?:, methylcarbamoylbenzylfri^ ^vl'jfc/W* 

/W< ^ v^/Vj 5r , cyanobenzy 1 fiv'T/^V vvl"g 
£\ phenoxybenzylH^ 7 / ^^7^1$:, carboxy 
benzyl foil /l"Zft=*r "^^S^ , methoxycarbonylben 

zylfi^ h^i/^^^-^y^Vl^, acetylbenzyl 
teTir^A^VvVl'SSrs benzoylbenzylfl^^^^ ;W 
^Vvv^gSr, phenylfl^^— ^S^:, f luorophenylft 
y/U^-p ^ai^A^SS:, difluorophenyHii/y/V^'D 7 
;c:=./Wi££\ chlorophenylfi^ n p 7 ^^;V^r x dichlo 
ropheny 1 fi^'^ppyx- /Ug & s methoxypheny 1 I i p< 
^k>7x^;l'I4'x dimethoxyphenylfiv^ h^i/^ 

yUg^,, trimethoxyphenylte h V * Y^ci/y zl~;1> 
g£, hydroxyphenylti t K n =fr >7 i — , dihyd 

roxyphenyltiv 1 1 Kd^^^x-zPS^, methyl phenyl 
(l^f;l/7x^/Ul?r, aminophenylfiT S / 7 *~ 
g£, dimethylaminophenylfiv^^A'T ^ /^^^ )V 
g£r, methylphenylH^ ^-/Ug^r, cyanopheny 

lttv'T/ ^£$Ts phenoxyphenylfi:^^. / 

i^^SSr s carbanoylphenyl(i^7 fV/^^^ ;vy si^/l" 
g£r, methycarbamoylphenylfi^ ^vl^yw^-f /W^m 
— A'gSr* dime thy 1 car bamoylphenyltei/;* ^/Vjj 
=^:-i )Vy zc^/i^SSr s carboxyphenylte^/i^ 3r 



(15) 

methoxycarbonylphenylfi^ h 3r v^/UTjxn 
;W 7 =. A"g Sr , acetyl pheny 1 T 1r ^ 7 ^ /Hi 
£ % benzoylphenylfi^^^-f A^^^/Ug^, (4-fluo 
rophenyl) ethyl fi (4-7^D7i^) ;3i^vPg 
£\ (4-chlorophenyl)ethylfi (4-^nP7x-^) 
^^^gSr, (4-methoxyphenyl) ethyl l± (4—^ h^V 
7x^;i/) ^^/Wg£r, chloroteffiigJSH 1 ^ fluorofl 
7iy^0^$:> bromoli^Si®^^ nitroti-hng 
methoxyte^ h^y'S$r, acetyl fiTirfvUgS:, b 

10 enzoylfi'<>'> / V/l'2££; % cyanofiv'T J g£ x carbamo 
ylti^/W^^-^^S^Ts dimethylcarbamoylfiv 1 ^ 
^/W^^f/Wg^r, methyl carbamoyl^ ^ ^Vl^/W^ 
-YA^-gSr, methoxycarbonylti^ H V ^7 7^-/^4:, d 
imethylaminofiv 5 ^ ^/1^7* ^ /K£\ methylaminofj:;* 
■fvUT * /g£\ trifluoromethylli h ^ y/U^a J ^~ 
A"g£> fluoromethylfi^/U^-a * fvt'g* hydroxy^ 
t Kn^rv'S (*&£) f luorobenzoylfi^/U^-n 
^Vj/'f A'Ssfc* methylbenzoylfi^ ^vU"< >- >M ^g 
£\ chloroacetylfi^ n a T*ir ^vW££\ ethoxycarbon 

20 ylfiic t>^rv-^/W^^/U£§r % carboxyfl^/l-^^v'S 
&\ chloromethoxyfi^ n n 7* h=^r N >g, ethylaminote 
ji^/WT ^ / 3££\ propyl amino Ji^n t°/UT ^ / S 
4r > piperazinyHi v^— /US$r x pyrrol idiny \\% 

t°P y v^^/l-SSr, pyrrol idiny Imethylaminofifn y 
v^-zu^ fvlxT ^ /SSr, ethoxycarbonylft J. h^r^ 
/W7tf-/US£^i- 0 Yl*5j:WY2^*5V^T«x.tf2-chlo 

I [0 0 6 9] SI 
so 1 [3c 1 ] 
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Partial English translation of Japanese patent publication 
A 11-193282 

[TITLE OF INVENTION] NOVEL HETEROCYCLIC COMPOUNDS 
[CLAIM] 

1. A heterocyclic compound of the general formula (1): 
[Chemical structure 1] 



wherein -X- is -SO- or -S0 2 ~, X 1 and X 2 are nitrogen 
atom, or X 1 is nitrogen atom and X 2 is CH, or X 1 is CH and 
X 2 is nitrogen atom, 

R 1 is amino group, alkylamino group, substituted alkylamino 
group, dialkylamino group or aliphatic heterocyclic ring, 
R 2 is alkyl group, substituted alkyl group, alkenyl group, 
substituted alkenyl group, alkynyl group, substituted 
alkynyl group, aryl group, substituted aryl group, aralkyl 
group, substituted aralkyl group, heterocyclic group or 
substituted heterocyclic group, 

R 3 is hydrogen atom, alkyl group, substituted alkyl group, 
alkanoyl group, substituted alkanoyl group, aroyl group, 
substituted aroyl group, alkoxycarbonyl group, substituted 




2 



alkoxycarbonyl group, benzyloxycarbonyl group or 
substituted benzyloxycarbonyl group, 

Y 1 is hydrogen atom, hydroxy group, alkyl group, 
substituted alkyl group, alkoxy group, substituted alkoxy 
5 group, alkanoyl group, substituted alkanoyl group, aroyl 
group, substituted aroyl group, carboxyl group, 
alkoxycarbonyl group, substituted alkoxycarbonyl group, 
amino group, alkylamino group, di (alkyl) amino group, 
carbamoyl group, alkylcarbamoyl group, di (alkyl ) carbamoyl 

10 group, halogen atom, nitro group or cyano group, and 

Y 2 is hydrogen atom, hydroxy group, alkyl group, 
substituted alkyl group, alkoxy group, substituted alkoxy 
group, alkanoyl group, substituted alkanoyl group, aroyl 
group, substituted aroyl group, carboxyl group, 

15 alkoxycarbonyl group, substituted alkoxycarbonyl group, 
amino group, alkylamino group, di (alkyl) amino group, 
carbamoyl group, alkylcarbamoyl group, di (alkyl ) carbamoyl 
group, halogen atom, nitro group or cyano group; or 
a pharmaceutically acceptable salt thereof. 

20 2. A heterocyclic compound of the general formula (2) or 
its pharmaceutically acceptable salt- 
[Chemical structure 2] 



3 




wherein -X- is -SO- or -S0 2 -/ R 2 is alkyl group, 
substituted alkyl group, alkenyl group, substituted alkenyl 
group, alkynyl group, substituted alkynyl group, aryl group, 
5 substituted aryl group, aralkyl group, substituted aralkyl 
group, heterocyclic group or substituted heterocyclic group, 
Y 1 is hydrogen atom, hydroxy group, alkyl group, 
substituted alkyl group, alkoxy group, substituted alkoxy 
group, alkanoyl group, substituted alkanoyl group, aroyl 

10 group, substituted aroyl group, carboxyl group, 
alkoxycarbonyl group, substituted alkoxycarbonyl group, 
amino group, alkylamino group, di (alkyl) amino group, 
carbamoyl group, alkylcarbamoyl group, di (alkyl ) carbamoyl 
group, halogen atom, nitro group or cyano group, and 

15 Y 2 is hydrogen atom, hydroxy group, alkyl group, 
substituted alkyl group, alkoxy group, substituted alkoxy 
group, alkanoyl group, substituted alkanoyl group, aroyl 
group, substituted aroyl group, carboxyl group, 
alkoxycarbonyl group, substituted alkoxycarbonyl group, 

20 amino group, alkylamino group, di (alkyl) amino group, 
carbamoyl group, alkylcarbamoyl group, di (alkyl ) carbamoyl 
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group, halogen atom, nitro group or cyano group. 

3. The heterocyclic compound or its pharmaceutically 
acceptable salt of claim 1 or 2 wherein, 

R 2 is alkyl group, substituted alkyl group, alkenyl group, 
5 substituted alkenyl group, alkynyl group, substituted 
alkynyl group, aryl group, substituted aryl group, aralkyl 
group, substituted aralkyl group, heterocyclic group or 
substituted heterocyclic group, 

Y 1 is hydrogen atom, alkoxy group, substituted alkoxy group, 
10 halogen atom or nitro group and 

Y 2 is hydrogen atom, alkoxy group, substituted . alkoxy group, 
halogen atom or nitro group. 

4. The heterocyclic compound or its pharmaceutically 
acceptable salt of claim 1, 2 or 3 wherein -X- is -SO-. 

15 5. A medical composition comprising the compound claimed 
in claim 1, 2, 3 or 4 as an active ingredient. 
6. An interferon inducer comprising the compound or its 
pharmaceutically acceptable salt claimed in claim 1, 2, 3 
or 4 as an active ingredient. 

20 7. An antiviral agent comprising the compound or its 
pharmaceutically acceptable salt claimed in claim 1, 2, 3 
or 4 as an active ingredient. 

8. An anticancer agent comprising the compound or its 
pharmaceutically acceptable salt claimed in claim 1, 2, 3 
25 or 4 as an active ingredient. 



9. A therapeutic agent for immunologic diseases 
comprising the compound or its pharmaceutical^ acceptable 
salt claimed in claim 1, 2, 3 or 4 as an active ingredient* 
[DETAILED EXPLANATION OF INVENTION] 
[0001] 

[TECHNICAL FIELD] 

The present invention relates to novel heterocyclic 
compounds having inducing activity for biosynthesis of 
interferon. The heterocyclic compounds of the present 
invention induce biosynthesis of endogenous interferon in a 
living body, and are useful for medicines, such as 
antiviral agents, anticancer agents and therapeutic agents 
for immunologic diseases. 
[0002] 

[BACKGROUND OF THE ART] 

It has been recently cleared that endogenous 
interferon plays not only central role to bio-defensive 
mechanism against virus infections and microbial infections, 
but also important role on antitumor and immune modulator. 
Mass production of interferon is established. Namely, it 
is possible to be available of natural interferon by cell 
culture and also to produce a large amount of recombinant 
interferon from E. coli transferred with a gene of 
interferon and therefore, many research achievements on 
these interferons have accumulated. For example, many 



kinds of biological activity on interferon, such as 
antiviral activity, prevention of cell growth and immune 
modulation have been confirmed and interferon is practiced 
on clinics as treating agents for virus infected diseases, 
5 such as hepatitis C and hepatitis B, anticancer agents and 
therapeutic agents for immunologic disease. Furthermore, 
it is suggested that interferon will prevent carcinogenesis 
by hepatitis C and hepatitis B. 

Since there is no therapeutic method for almost of the 
10 above diseases, interferon is especially made much of, 
[0003] 

[PROBLEM TO BE DISSOLVED BY INVENTION] 

The object of the present invention is to provide 
novel low molecular compounds having inducing activity for 
15 biosynthesis of interferon, and interferon inducers, 
antiviral agents, anticancer agents and therapeutic agents 
for immunologic diseases comprising these compounds as 
active ingredients . 
[0004] 

2 0 [MEANS FOR SOLVING PROBLEM] 

Viruses of many kinds of animals, microbes such as 
mycobacteria and protozoa, extracts of them, mitogen, 
specific antigens and immunopotenciators are known as 
inducers for biosynthesis of interferon. It is known that 

25 for example, many kinds of natural double strand RNAs, 



synthesized double strand RNAs such as poly-I:C, and 
anionic high molecular compounds such as polyacrylic acid 
and oxyamylose oxidized with chlorite have inductive 
activity of interferon. 

On the other hand, among low molecular compounds have 
been found fluorenones, pyrimidine derivatives, 
anthraquinones, acridines and so on having inductive 
activity of interferon (Stringf ollow, D. A. : Methods in 
Enzymology, 78, 262, 1981,). 

However, when these compounds are used in clinical 
trial, their inducing activity of interferon is 
unexpectedly low and these compounds have side effects or 
by administering them repeatedly, their inducing activity 
of interferon decreases and therefore, development on these 
compounds have not succeeded. Furthermore, imidazo- 

quinolines are known as interferon inducers among low 
molecular compounds. However, it is known that these 
compounds are inferior in selective interferon inducing 
activity and simultaneously induce cytokines such as IL-6 
(interleukin 6) , TNF-oc (tumor necrosis factor-cx) , etc 
(Testerman, T. L, , et al.: J. Leukocyte Biol., 58, 365, 
1995) . 

[0005] 

As the result of extensive investigation of interferon 
biosynthesis inducers among low molecules, the present 
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inventors have found that the heterocyclic compounds of the 
present invention have excellent interferon biosynthesis 
inducing activity. 



(a) The present invention relates to a heterocyclic 
compound of the general formula (1) : 
[Chemical structure 3] 



wherein -X- is -SO- or -S0 2 -, X 1 and X 2 are nitrogen 
atom, or X 1 is nitrogen atom and X 2 is CH, or X 1 is CH and 
X 2 is nitrogen atom, 

R 1 is amino group, alkylamino group, substituted alkylamino 
group, dialkylamino group or aliphatic heterocyclic ring, 
R 2 is alkyl group, substituted alkyl group, alkenyl group, 
substituted alkenyl group, alkynyl group, substituted 
alkynyl group, aryl group, substituted aryl group, aralkyl 
group, substituted aralkyl group, heterocyclic group or 
substituted heterocyclic group, 

R 3 is hydrogen atom, alkyl group, substituted alkyl group, 
alkanoyl group, substituted alkanoyl group, aroyl group, 



[0006] 



R 



1 




substituted aroyl group, alkoxycarbonyl group, substituted 
alkoxycarbonyl group, benzyloxycarbonyl group or 
substituted benzyloxycarbonyl group, 

Y 1 is hydrogen atom, hydroxy group, alkyl group, 
5 substituted alkyl group, alkoxy group, substituted alkoxy 
group, alkanoyl group, substituted alkanoyl group, aroyl 
groups substituted aroyl group, carboxyl group, 
alkoxycarbonyl group, substituted alkoxycarbonyl group, 
amino group, alkylamino group, di (alkyl) amino group, 

10 carbamoyl group, alkylcarbamoyl group, di (alkyl) carbamoyl 
group, halogen atom, nitro group or cyano group, and 
Y 2 is hydrogen atom, hydroxy group, alkyl group, 
substituted alkyl group, alkoxy group, substituted alkoxy 
group, alkanoyl group, substituted alkanoyl group, aroyl 

15 group, substituted aroyl group, carboxyl group, 
alkoxycarbonyl group, substituted alkoxycarbonyl group, 
amino group, alkylamino group, di (alkyl ) amino group, 
carbamoyl group, alkylcarbamoyl group, di (alkyl) carbamoyl 
group, halogen atom, nitro group or cyano group; or 

20 a pharmaceutical^ acceptable salt thereof. 
[0007] 

More concretely, (b) the present invention relates to 
a heterocyclic compound of the formula (2) or its 
pharmaceutically acceptable salt. 
25 [Chemical structure 4] 
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NH 2 




wherein -X- is -SO- or -S0 2 -/ R 2 is alkyl group, 
substituted alkyl group, alkenyl group, substituted alkenyl 
group, alkynyl group, substituted alkynyl group, aryl group, 
5 substituted aryl group, aralkyl group, substituted aralkyl 
group, heterocyclic group or substituted heterocyclic group, 
Y 1 is hydrogen atom, hydroxy group, alkyl group, 
substituted alkyl group, alkoxy group, substituted alkoxy 
group, alkanoyl group, substituted alkanoyl group, aroyl 

10 group, substituted aroyl group, carboxyl group, 
alkoxycarbonyl group, substituted alkoxycarbonyl group, 
amino group, alkylamino group, di (alkyl ) amino group, 
carbamoyl group, alkylcarbamoyl group, di (alkyl ) carbamoyl 
group, halogen atom, nitro group or cyano group, and 

15 Y 2 is hydrogen atom, hydroxy group, alkyl group, 
substituted alkyl group, alkoxy group, substituted alkoxy 
group, alkanoyl group, substituted alkanoyl group, aroyl 
group, substituted aroyl group, carboxyl group, 
alkoxycarbonyl group, substituted alkoxycarbonyl group, 

20 amino group, alkylamino group, di (alkyl) amino group, 
carbamoyl group, alkylcarbamoyl group, di (alkyl) carbamoyl 
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group, halogen atom, nitro group or cyano group. 
[0008] 

Furthermore concretely, (c) the present invention 
relates to a heterocyclic compound described in the above 
5 (a) or (b) its pharmaceutical^ acceptable salt wherein R 2 
is alkyl group, substituted alkyl group, alkenyl group, 
substituted alkenyl group, alkynyl group, substituted 
alkynyl group, aryl group, substituted aryl group, aralkyl 
group, substituted aralkyl group, heterocyclic group or 
10 substituted heterocyclic group, 

Y 1 is hydrogen atom, alkoxy group, substituted alkoxy group, 
halogen atom or nitro group, and 

Y 2 is hydrogen atom, alkoxy group, substituted alkoxy group, 

halogen atom or nitro group. 
15 [0009] 

Furthermore concretely, (d) the present invention 

relates to a heterocyclic compound described in the above 

(a) or (b) or (c) or its pharmaceutical^ acceptable salt 

wherein -X- is -SO-. 
20 [0010] 

Further, (e) the present invention relates to a 

pharmaceutical composition comprising a heterocyclic 

compound described in the above (a), (b) , (c) or (d) as an 

active ingredient. 
25 Further, (f) the present invention relates to an 
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interferon inducer comprising a heterocyclic compound 
described in the above (a) , (b) , (c) or (d) as an active 
ingredient . 
[0011] 

5 Concretely, (g) the present invention relates to an 

antiviral agent comprising a heterocyclic compound 
described in the above (a) , (b) , (c) or (d) as an active 
ingredient * 

(h) The present invention relates to an anticancer 
10 agent comprising a heterocyclic compound described in the 

above (a), (b) , (c) or (d) as an. active ingredient* 

(i) The present invention relates to a therapeutic 
agent for immunologic diseases comprising a heterocyclic 
compound described in the above (a), (b) , (c) or (d) as an 

15 active ingredient* 
[0012] 

(j) As a preferable group of the present invention, 
there is illustrated a heterocyclic compound or its 
pharmaceutically acceptable salt described in (a) or (d) 
2 0 wherein R 3 is hydrogen atom. 

(k) As a preferable group of the present invention, 
there is illustrated a heterocyclic compound or its 
pharmaceutically acceptable salt described in (a) or (d) 
wherein R 3 is hydrogen atom, X 1 is nitrogen atom and X 2 is 
25 nitrogen atom. 
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(1) As a preferable group of the present invention/ 
there is illustrated a heterocyclic compound or its 
pharmaceutically acceptable salt described in (a) or (d) 
wherein R 3 is hydrogen atom, X 1 is nitrogen atom and X 2 is 
5 CH. 

(m) As a preferable group of the present invention, 
there is illustrated a heterocyclic compound or its 
pharmaceutically acceptable salt described in (a) or (d) 
wherein R 3 is hydrogen atom, X 1 is CH and X 2 is nitrogen 
10 atom. 

[0013] 

(n) As a preferable group of the present invention, 
there is illustrated a heterocyclic compound or its 
pharmaceutically acceptable salt described in (a) or (d) 
15 wherein R 1 is amino group, and R 3 is hydrogen atom* 

(o) As a preferable group of the present invention, 
there is illustrated a heterocyclic compound or its 
pharmaceutically acceptable salt described in (a) or (d) 
wherein R 1 is amino group, R 3 is hydrogen atom, X 1 is 
20 nitrogen atom and X 2 is nitrogen atom. 

(p) As a preferable group of the present invention, 
there is illustrated a heterocyclic compound or its 
pharmaceutically acceptable salt described in (a) or (d) 
wherein R 1 is amino group, R 3 is hydrogen atom, X 1 is 
25 nitrogen atom and X 2 is CH. 
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(q) As a preferable group of the present invention, 
there is illustrated a heterocyclic compound or its 
pharmaceutically acceptable salt described in (a) or (d) 
wherein R 1 is amino group, R 3 is hydrogen atom, X 1 is CH and 
X 2 is nitrogen atom. 

[0014] 

(r) As a preferable group of the present invention, 
there is illustrated a heterocyclic compound or its 
pharmaceutically acceptable salt described in (a) or (d) 
wherein R 2 is alkyl group, substituted alkyl group, aralkyl 
group or substituted aralkyl group. 

(s) As a preferable group of the present invention, 
there is illustrated a heterocyclic compound or its 
pharmaceutically acceptable salt described in (a) or (d) 
wherein R 2 is alkyl group, substituted alkyl group, aralkyl 
group or substituted aralkyl group, and R 3 is hydrogen atom. 

(t) As a preferable group of the present invention, 
there is illustrated a heterocyclic compound or its 
pharmaceutically acceptable salt described in (a) or (d) 
wherein R 2 is alkyl group, substituted alkyl group, aralkyl 
group or substituted aralkyl group, R 3 is hydrogen atom, X 1 
is nitrogen atom, and X 2 is nitrogen atom. 

(u) As a preferable group of the present invention, 
there is illustrated a heterocyclic compound or its 
pharmaceutically acceptable salt described in (a) or (d) 
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wherein R 2 is alkyl group, substituted alkyl group, aralkyl 
group or substituted aralkyl group, R 3 is hydrogen atom, X 1 
is nitrogen atom, and X 2 is CH. 

(v) As a preferable group of the present invention, 
5 there is illustrated a heterocyclic compound or its 
pharmaceutically acceptable salt described in (a) or (d) 
wherein R 2 is alkyl group, substituted alkyl group, aralkyl 
group or substituted aralkyl group, R 3 is hydrogen atom, X 1 
is CH, and X 2 is nitrogen atom. 

10 [0015] 

(w) As a preferable group of the present invention, 
there is illustrated a heterocyclic compound or its 
pharmaceutically acceptable salt described in (a) or (d) 
wherein R 1 is amino group, R 2 is alkyl group, substituted 

15 alkyl group, aralkyl group or substituted aralkyl group, 
and R 3 is hydrogen atom. 

(x) As a preferable group of the present invention, 
there is illustrated a heterocyclic compound or its 
pharmaceutically acceptable salt described in (a) or (d) 

20 wherein R 1 is amino group, R 2 is alkyl group, substituted 
alkyl group, aralkyl group or substituted aralkyl group, R 3 
is hydrogen atom, X 1 is nitrogen atom, and X 2 is nitrogen 
atom* 

(y) As a preferable group of the present invention, 
25 there is illustrated a heterocyclic compound or its 
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pharmaceutically acceptable salt described in (a) or (d) 
wherein R 1 is amino group, R 2 is alkyl group, substituted 
alkyl group, aralkyl group or substituted aralkyl group, R 3 
is hydrogen atom, X 1 is nitrogen atom and X 2 is CH. 
5 Furthermore, (z) as a preferable group of the present 

invention, there is illustrated a heterocyclic compound or 
its pharmaceutically acceptable salt described in (a) or 
(d) wherein R 1 is amino group, R 2 is alkyl group, 
substituted alkyl group, aralkyl group or substituted 
10 aralkyl group, R 3 is hydrogen atom, X 1 is CH and X 2 is 
nitrogen atom. 
[0016] 

Furthermore, the present inventors have found that the 
heterocyclic compound of the present invention suppresses 

15 or controls the production of type 2 helper T cells 
(abbreviated as Th2) such as IL-4 (interleukin 4), IL-5 
(interleukin 5), IL-10 (interleukin 10), IL-13 (interleukin 
13) . Th2 is thought much as suppressive cells of allergic 
reaction because Th2 produce various cytokines which 

20 participate in allergic reaction. For example, IL-4 does 
not only induce the production of IgE antibodies to B cells, 
but also induce the expression of VCAM-1 gene which is an 
important molecule which works when eosinophils adhere to 
vascular endothelial cells and infiltrate into the tissue. 

25 Recently attention has been paid to IL-4 as a 
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differentiation-proliferation inducing factor for Th2 
itself. Furthermore IL-5 induces differentiation, 

migration and activation of eosinophils and becomes an 
inducing factor of allergic inflammatory reaction. 
Therefore, Th2 are central cells which control both 
allergic reactions of early phase reaction by IgE 
antibodies or mast cells and late phase reaction by 
eosinophils. Namely, allergic disease is said to be a 
state that the function of Th2 abnormally enhanced. Indeed, 
promotion of the production of Th2 type cytokines such as 
IL-4, IL-5, etc. and presence of Th2 in the lesion of 
allergic disease, such as airway or skin were confirmed and 
attention is paid to that it is important to suppress or 
control the Th2 activation in order to control allergic 
disease (RINSYO-I (Clinical Doctor), 15, 401, 1988). 
Autoimmune disease in the state that production of an 
antibody or humoral immunity is abnormally enhanced such as 
systemic lupus erythematosus are also considered to be in 
the state that the function of Th2 are abnormally enhanced 
(Medical Immunology 15, 401, 1988) . Therefore, to return 
or close to normal state by suppressing or controlling the 
state that Th2 is abnormally enhanced make possible treat 
or prevent for allergic disease e.g., asthma (atopic asthma, 
nonatopic asthma) , allergic dermatitis, allergic rhinitis, 
atopic dermatitis, etc.), systemic lupus erythematosus, 



AIDS. 

[0017] 

Further (a a) the present invention relates to a 
suppressing or controlling agent for abnormal enhancement 
5 of Th2 comprising a heterocyclic compound or its 
pharmaceutically acceptable salt described in (a), (b) or 
(d) as an active ingredient. 
[0018] 

Furthermore concretely, (a b) the present invention 
10 relates to a suppressing or controlling agent for 
production of interleukin 4 and/or. interleukin 5 comprising 
a heterocyclic compound or its pharmaceutically acceptable 
salt described in (a) , (b) or (d) as an active ingredient. 
[0019] 

15 Further (a c) the present invention relates to a 

therapeutic or prophylactic agent for allergic disease, 
systemic lupus erythematosus, AIDS caused by abnormal 
enhancement of Th2 comprising a heterocyclic compound or 
its pharmaceutically acceptable salt described in (a) , (b) 

20 or (d) as an active ingredient. 
[0020] 

Further (a d) the present invention relates to a 
therapeutic or prophylactic agent for allergic disease such 
as asthma allergic dermatitis, allergic rhinitis, atopic 
25 dermatitis caused by abnormal enhancement of Th2 comprising 
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a heterocyclic compound or its pharmaceutical^ acceptable 
salt described in (a), (b) or (d) as an active ingredient. 
[0021] 

[MODE FOR PRACTICING INVENTION] 
5 The compounds of the general formula (1) include the 

compounds represented by the formulae (3), (4), (5), (6) 
and ( 7 ) . 

[Chemical structure 5] 




20 

wherein R 1 is amino group, alkylamino group, 
substituted alkylamino group, di (alkyl ) amino group or 
aliphatic heterocyclic group, 

R 2 is alkyl group, substituted alkyl group, alkenyl group, 
5 substituted alkenyl group, alkynyl group, substituted 
alkynyl group, aryl group, substituted aryl group, aralkyl 
group, substituted aralkyl group, heterocyclic group or 
substituted heterocyclic group, 

R 3 is hydrogen atom, alkyl group, substituted alkyl group, 
10 alkanoyl group, substituted alkanoyl group, aroyl group, 
substituted aroyl group, alkoxycarbonyl group, substituted 
alkoxycarbonyl group, benzyloxycarbonyl group or 
substituted benzyloxycarbonyl, 

Y 1 is hydrogen atom, hydroxy group, alkyl group, 
15 substituted alkyl group, alkoxy group, substituted alkoxy 
group, alkanoyl group, substituted alkanoyl group, aroyl 
group, substituted aroyl group, carboxyl group, 
alkoxycarbonyl group, substituted alkoxycarbonyl group, 
amino group, alkylamino group, di (alkyl) amino group, 
20 carbamoyl group, alkylcarbamoyl group, di (alkyl) carbamoyl 
group, halogen atom, nitro group or cyano group, and 
Y 2 is hydrogen atom, hydroxy group, alkyl group, 
substituted alkyl group, alkoxy group, substituted alkoxy 
group, alkanoyl group, substituted alkanoyl group, aroyl 
25 group, substituted aroyl group, carboxyl group, 
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alkoxycarbonyl group, substituted alkoxycarbonyl group, 
amino group, alkylamino group, di ( alkyl ) amino group, 
carbamoyl group, alkylcarbamoyl group, di (alkyl) carbamoyl 
group, halogen atom, nitro group or cyano group. 
5 [0022] 

In the above formulae, the compounds wherein R 3 is 
hydrogen atom, form an equilibrium mixture with a tautomer 
represented by the following formulae (9), (10), (11), (12), 
(13) and (14), respectively. 
10 [Chemical structure 8] 




[Chemical structure 9] 




[Chemical structure 10] 
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wherein R 1 is amino group, alkylamino group, 
substituted alkylamino group, di (alkyl) amino group or 
aliphatic heterocyclic group, 
5 R 2 is alkyl group, substituted alkyl group, alkenyl group, 
substituted alkenyl group, alkynyl group, substituted 
alkynyl group, aryl group, substituted aryl group, aralkyl 
group, substituted aralkyl group, heterocyclic group or 
substituted heterocyclic group, 

10 Y x is hydrogen atom, hydroxy group, alkyl group, 
substituted alkyl group, alkoxy group, substituted alkoxy 
group, alkanoyl group, substituted alkanoyl group, aroyl 
group, substituted aroyl group, carboxyl group, 
alkoxycarbonyl group, substituted alkoxycarbonyl group, 

15 amino group, alkylamino group, di (alkyl) amino group, 
carbamoyl group, alkylcarbamoyl group, di (alkyl) carbamoyl 
group, halogen atom, nitro group or cyano group, and 
Y 2 is hydrogen atom, hydroxy group, alkyl group, 
substituted alkyl group, alkoxy group, substituted alkoxy 

20 group, alkanoyl group, substituted alkanoyl group, aroyl 
group, substituted aroyl group, carboxyl group, 
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alkoxycarbonyl group, substituted alkoxycarbonyl group, 
amino group, alkylamino group, di (alkyl) amino group, 
carbamoyl group, alkylcarbamoyl group, di (alkyl) carbamoyl 
group, halogen atom, nitro group or cyano group, 
5 [0023] 

Groups R 1 , R 2 , R 3 , Y 1 and Y 2 in the formula (1) of the 
present invention are explained below, 
[0024] 

In R 1 alkylamino group includes amino group 
10 substituted by straight or branched Ci- 6 alkyl group (e.g. 
methyl, ethyl, propyl, butyl, pentyl or hexyl) , C3-7 
cycloalkyl group (e.g. cyclopropyl, cyclopentyl, cyclohexyl 
or cycloheptyl) , and C4-10 cycloalkylalkyl group (e.g. 
cyclopropylmethyl, cyclopentylmethyl, cyclohexylmethyl or 
15 cycloheptylethyl) , such as methylamino, ethylamino, 
propylamine butylamino, pentylamino, hexylamino, 

cyclopropylamino, cyclopentylamino, cyclohexylamino, 

cycloheptylamino, cyclopropylmethylamino, cyclopentyl- 
methylamino, cyclohexylmethylamino or 2- 

20 cyclohexylethylamino . 
[0025] 

In R 1 substituted alkylamino group includes amino 
groups substituted such as by substituted-straight or 
branched C1-6 alkyl group (e.g. methyl, ethyl, propyl, butyl, 
25 pentyl or hexyl), substituted- C3-7 cycloalkyl group (e.g. 
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cyclopropyl, cyclopentyl, cyclohexyl or cycloheptyl) , or 
substituted- C4-10 cycloalkylalkyl group (e.g. 

cyclopropylmethyl , cyclopentylmethyl , cyclohexylmethyl or 
cycloheptylethyl ) . Said subsituents include aliphatic 
5 heterocyclic ring (e.g., aliphatic heterocyclic group 
containing 1 to 2 nitrogen atoms and 0 to 1 oxygen atom) , 
such as pyrrolidinyl, piperidinyl, piperazinyl, 
tetrahydroazepinyl or morpholinyl. 
[0026] 

10 In R 1 dialkylamino group includes amino group 

substituted by the same or different straight or branched 
Ci-6 alkyl group (e.g. methyl, ethyl, propyl, butyl, pentyl 
or hexyl) . Their examples are dimethylamino, diethylamino, 
ethylmethylamino or dipropylamino . 

15 [0027] 

In R 1 aliphatic heterocyclic group includes aliphatic 
heterocyclic ring containing at least one nitrogen atom and 
the nitrogen atom and binding directly to the mother 
heterocyclic ring, such as one containing 1 to 2 nitrogen 

20 atoms and 0 to 1 oxygen atom, such as 1-pyrrolidinyl, 1- 
piperidinyl, 1-piperazinyl, tetrahydroazepin-l-yl or 4- 
morpholinyl . 
[0028] 

In R 2 alkyl group includes straight or branched Ci-io 
25 alkyl group (e.g. methyl, ethyl, propyl, 1-methylethyl, 
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butyl, 1-methylpropyl, 2-methylpropyl, 1, 1-dimethylethyl, 
pentyl, 1-methylbutyl, 2-methylbutyl, 3-methylbutyl, 1,1- 
dime thylpropyl , 1 , 2-dimethylpropyl , 2 , 2-dimethylpropyl ) or 
C3-7 cycloalkyl group (e.g. cyclopropyl, cyclopentyl, 
cyclohexyl or cycloheptyl) or C4-10 cycloalkylalkyl group 

(e.g. cyclopropylmethy 1 , cyclopent ylme thyl , 

cyclohexylmethyl or cyclohexylethyl) . Preferable ones are 
straight or branched Ci- 6 alkyl group (e.g. methyl, ethyl, 
propyl, 1-methylethyl, butyl, 1-methylpropyl, 2- 
me thylpropyl, 1, 1-dimethylethyl, pentyl, 1-methylbutyl, 2- 
methylbutyl, 3-methylbutyl, 1, 1-dimethylpropyl, 1,2- 
dimethylpropyl, 2, 2-dimethylpropyl) , C5-7 cycloalkyl group 

(e.g. cyclopentyl or cyclohexyl) and C 5 -e cycloalkylalkyl 
group (e.g. cyclohexylmethyl). 
[0029] 

In R 2 substituted alkyl group means straight or 
branched C1-10 alkyl group (e.g. methyl, ethyl, propyl, 1- 
methylethyl, butyl, 1-methylpropyl, 2-methylpropyl, 1,1- 
dimethylethyl, pentyl, 1-methylbutyl, 2-methylbutyl, 3- 
methylbutyl, 1, 1-dimethylpropyl, 1, 2-dimethylpropyl, 2,2- 
dime thylpropyl) , C3-7 cycloalkyl group (e.g. cyclopentyl, 
cyclohexyl or cycloheptyl) , or C4-10 cycloalkylalkyl group 
(e.g. cyclopropylmethyl, cyclopentylmethyl, 

cyclohexylmethyl or cyclohexylethyl) substituted by the 
same or different and one or more substituents, 
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respectively . 

Said substituents include hydroxy group, Ci- 6 alkoxy 
group such as methoxy, ethoxy, or propoxy, Ci- 6 alkanoyl 
group such as formyl/ acetyl, propanoyl, butanoyl, 
pentanoyl or hexanoyl, C7-11 aroyl group such as benzoyl, p- 
toluoyl or naphthoyl, carboxyl group, C 2 -7 alkoxycarbonyl 
group such as methoxycarbonyl or ethoxycarbonyl , amino 
group, alkylamino group such as amino substituted by Ci- 6 
alkyl (e.g. methyl amino, ethylamino, propyl amino, 
butylamino) , dialkylamino such as amino substituted by the 
same or different two Ci-6 alkyls (e.g. dimethyl amino group, 
diethylamino, ethylmethylamino) , carbamoyl group, 

alkylcarbamoyl group such as Ci- 6 alkylcarbamoyl group (e.g. 
methylcarbamoyl, ethylcarbamoyl, propylcarbamoyl or 
butylcarbamoyl) , dialkylcarbamoyl group such as the same or 
different Ci- 6 alkyls-substituted carbamoyl (e.g. 
dimethylcarbamoyl, diethylcarbamoyl or 

ethylmethylcarbamoyl) , Ci-e alkanoylamino group such as 
formyl amino, acetylamino, propanoylamino, butanoylamino, 
pentanoylamino or hexanoylamino, C7-11 aroylamino group such 
as benzoylamino, p-toluoylamino or naphthoylamino, halogen 
atom such as fluorine atom, chlorine atom or bromine atom, 
and aliphatic heterocyclic group such as one containing 1 
to 2 nitrogen atoms and 0 to 1 oxygen atom (e.g. 
pyrrolidinyl, piperidyl, piperazinyl or morpholinyl) . 
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[0030] 

In R 2 alkenyl group means straight or branched C 2 -io 
alkenyl group such as 2-propenyl, 2-butenyl, 2-methyl-2- 
propenyl, 2-pentenyl, 3-methyl-2-butenyl or 3-methyl-2- 
5 hexenyl, C 5 -8 cycloalkenyl group such as cyclo-2-hexenyl, or 
C 6 -io cycloalkenylalkyl group such as cyclo-l-hexenylmethyl . 
[0031] 

In R 2 substituted alkenyl group means straight or 
branched C 2 -io alkenyl group (e.g. 2-propenyl, 2-butenyl, 2- 
10 methyl-2-propenyl, 2-pentenyl, 3-methyl-2-butenyl or 3- 
methyl-2-hexenyl) , C 5 - 8 cycloalkenyl group (e*g. cyclo-2- 
hexenyl), or C 6 -io cycloalkenylalkyl group (e.g. cyclo-1- 
hexenylmethyl) , substituted by one or more substituents, 
respectively. 

15 Examples of said substituents are hydroxy group, Ci- 6 

alkoxy group such as methoxy, ethoxy or propoxy, Ci- 6 
alkanoyl group such as formyl, acetyl, propanoyl, butanoyl, 
pentanoyl or hexanoyl, C7-11 aroyl group such as benzoyl, p- 
toluoyl or naphthoyl, carboxyl group, C2-7 alkoxycarbonyl 

20 group, such as methoxycarbonyl or ethoxycarbonyl) , amino 
group, alkylamino group such as amino substituted by Ci-6 
alkyl (e.g. methylamino, ethylamino, propylamine, 
butylamino) , dialkylamino group such as amino substituted 
by the same or different two Ci_ 6 alkyls (e.g. dimethylamino, 

25 diethylamino, ethylmethylamino) , halogen atom, such as 
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fluorine atom, chlorine atom or bromine atom, or aliphatic 
heterocyclic group such as one containing 1 to 2 nitrogen 
atoms and 0 to 1 oxygen atom (e.g. pyrrolidinyl, piperidyl, 
piperazinyl or morpholinyl) . 
5 [0032] 

In R 2 alkynyl group means the straight or branched C 2 - 
io alkenyl group such as 2-propynyl, 2-butynyl, 2-pentynyl, 
4-methyl-2-pentynyl, 4-methyl-2-hexynyl or 4-methyl-2- 
heptynyl . 

10 [0033] 

In R 2 substituted alkynyl group means straight or 
branched C 2 -io alkynyl group (e.g. 2-propynyl, 2-butynyl, 2- 
pentynyl, 4-methyl-2-pentynyl, 4-methyl-2-hexynyl or 4- 
methyl-2-heptynyl) substituted by the same or different one 

15 or more substituents, respectively. 

Examples of said substituents are hydroxy group, Ci- 6 
alkoxy group such as methoxy, ethoxy, or propoxy, Ci_ 6 
alkanoyl group such as formyl, acetyl, propanoyl, butanoyl, 
pentanoyl or hexanoyl, C7-11 aroyl group such as benzoyl, p- 

20 toluoyl or naphthoyl, carboxyl group, C 2 -i alkoxycarbonyl 
group, such as methoxycarbonyl or ethoxycarbonyl, amino 
group, alkylamino group such as amino substituted by Ci- 6 
alkyl (e.g. methylamino, ethylamino, propylamino, 
butylamino) , dialkylamino group such as amino substituted 

25 by the same or different two Ci- 6 alkyls (e.g. dimethylamino, 
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diethylamino, ehylmethylamino) , halogen atom such as 
fluorine atom, chlorine atom or bromine atom, or aliphatic 
heterocyclic group such as one containing 1 to 2 nitrogen 
atoms and 0 to 1 oxygen atom (e.g. pyrrolidinyl, piperidyl, 
piperazinyl, or morpholinyl) . 
[0034] 

In R 2 aryl group means Ce-io monocyclic or fused aryl 
group, such as phenyl or naphthyl. 
[0035] 

In R 2 substituted aryl group means Ce-io monocyclic or 
fused aryl group (e.g. phenyl or naphthyl) substituted by 
the same or different one or more subst ituents . 

Examples of said substituents are hydroxy group, Ci- 6 
alkoxy group such as methoxy, ethoxy, propoxy, Ci-e alkanoyl 
group such as formyl, acetyl, propanoyl, butanoyl, 
pentanoyl or hexanoyl, C-7-n aroyl group such as benzoyl, p- 
toluoyl or naphthoyl, carboxyl group, C 2 -n alkoxycarbonyl 
group, such as methoxycarbonyl or ethoxycarbonyl , amino 
group, alkylamino group such as amino substituted by Ci- 6 
alkyl (e.g. methylamino, ethylamino, propylamine, 
butylamino) , dialkylamino group such as amino substituted 
by the same or different two Ci- 6 alkyls (e.g. dimethyl amino, 
diethylamino, ehylmethylamino), carbamoyl group, 

alkylcarbamoyl group such as Ci- 6 alkylcarbamoyl (e.g. 
methylcarbamoyl, ethylcarbamoyl, propylcarbamoyl or 
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butyl carbamoyl) , dialkylcarbamoyl group such as same or 
different C a - 6 alkyls-substituted carbamoyl (e.g. 
dimethylcarbamoyl, diethylcarbamoyl or 

ethylmethylcarbamoyl) , halogen atom, such as fluorine atom, 
5 chlorine atom or bromine atom, nitro group, or cyano group. 
[0036] 

In R 2 aralkyl group means Ci- 6 alkyl group substituted 
by C 6 -io monocyclic or fused aryl, such as benzyl or 
phenethyl . 

10 [0037] 

In R 2 substituted aralkyl group means Ci- 6 alkyl group 
substituted by C 6 -io monocyclic or fused aryl substituted by 
the same or different one or more substituents . 

Examples of said substituents are hydroxy group, Ci-6 

15 alkoxy group such as methoxy, ethoxy, propoxy, C x -e alkanoyl 
such as formyl, acetyl, propanoyl, butanoyl, pentanoyl or 
hexanoyl, C7-11 aroyl group such as benzoyl, p-toluoyl or 
naphthoyl, carboxyl group, C 2 -n alkoxycarbonyl group, such 
as methoxycarbonyl or ethoxycarbonyl, amino group, 

20 alkylamino group such as amino substituted by Ci- 6 alkyl 
(e.g. methylamino, ethylamino, propylamine, butylamino) , 
dialkylamino such as amino substituted by the same or 
different two Ci- 6 alkyls (e.g. dimethylamino, diethylamino, 
ethylmethylamino) , carbamoyl group, alkylcarbamoyl such as 

25 Ci-6 alkylcarbamoyl group (e.g. methylcarbamoyl, 
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ethylcarbamoyl, propylcarbamoyl or butylcarbamoyl) , 
dialkylcarbamoyl group such as same or different Ci- 6 
alkyls-substituted carbamoyl (e.g. dimethylcarbamoyl, 
diethylcarbamoyl or ethylmethylcarbamoyl) , halogen atom, 
5 such as fluorine atom, chlorine atom or bromine atom, nitro 
group, or cyano group. 
[0038] 

In R 2 heterocyclic group means monocyclic saturated 
heterocyclic group, or unsaturated monocyclic or fused 

10 heterocyclic group containing at least one heteroatom, that 
is, 0-3 nitrogen atoms, 0-1 oxygen atom and 0-1 sulfur atom. 

Said saturated monocyclic heterocyclic group includes 
5 or 6 membered saturated heterocyclic group, such as 
tetrahydrofuranyl, pyrrol idinyl, morpholinyl, piper idyl, 

15 piperazinyl or pyrazolidinyl . Said unsaturated monocyclic 
heterocyclic group means 5 or 6 membered unsaturated 
heterocyclic group, such as furyl, pyrrolyl, pyrazolyl, 
imidazolyl, thiazolyl, thienyl, pyridyl or pyrimidinyl . 
Said unsaturated fused heterocyclic group means unsaturated 

20 bicyclic heterocyclic group, such as indolyl, isoindolyl, 
quinolyl, benzothizolyl, chromanyl or benzof uranyl . 
[0039] 

In R 2 substituted heterocyclic group means one 
substituted by the same or different and one or more 
25 substituents . Said heterocyclic group is monocyclic 
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saturated heterocyclic group, unsaturated monocyclic or 
fused heterocyclic group containing at least one heteroatom, 
that is, 0-3 nitrogen atoms, 0-1 oxygen atom and 0-1 sulfur 
atom. 

5 Said saturated monocyclic heterocyclic group includes 

5 or 6 membered saturated heterocyclic group, such as 
tetrahydrof uranyl, pyrrol idinyl, morpholinyl, piper idyl , 
piperazinyl or pyrazolidinyl . Said unsaturated monocyclic 
heterocyclic group means 5 or 6 membered unsaturated 

10 heterocyclic group, such as furyl, pyrrolyl, pyrazolyl, 
imidazolyl, thiazolyl, thienyl, pyridyl or pyrimidinyl . 
Said unsaturated fused heterocyclic group means unsaturated 
bicyclic heterocyclic group, such as indolyl, isoindolyl, 
quinolyl, benzothizolyl, chromanyl or benzof uranyl . 

15 Said substituents include hydroxy group, Ci- 6 alkoxy 

group such as methoxy, ethoxy or propoxy, Ci-6 alkanoyl 
group such as formyl, acetyl, propanoyl, butanoyl, 
pentanoyl or hexanoyl, C 7 -n aroyl group such as benzoyl, p- 
toluoyl or naphthoyl, carboxyl group, C 2 -n alkoxycarbonyl 

20 group, such as methoxycarbonyl, ethoxycarbonyl or 
benzyloxycarbonyl, amino group, alkylamino group such as 
amino substituted by Ci- 6 alkyl (e.g. methylamino, 
ethylamino, propylamino, butylamino) , dialkylamino group 
such as amino substituted by same or different two Ci-6 

25 alkyls (e,g, dimethylaminb, diethylamino, ethylmethylamino) , 
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halogen atom such as fluorine atom, chlorine atom or 
bromine atom, nitro group and cyano group. 
[0040] 

In R 3 alkyl group includes straight or branched Ci- 6 
5 alkyl group (e.g. methyl, ethyl, propyl, 1-methylethyl, 
butyl, 1-methylpropyl, 2-methylpropyl, 1, 1-dimethylethyl, 
pentyl, 1-methylbutyl, 2-methylbutyl, 3-methylbutyl, 1,1- 
dimethylpropyl, 1 , 2-dimethylpropyl,. 2, 2-dimethylpropyl) . 
[0041] 

10 In R 3 substituted alkyl group means the straight or 

branched Ci_ 6 alkyl group (e.g. methyl, ethyl, propyl, 1- 
methylethyl, butyl, 1-methylpropyl, 2-methylpropyl, 1,1- 
dimethylethyl, pentyl, 1-methylbutyl, 2-methylbutyl, 3- 
methylbutyl, 1, 1-dimethylpropyl, 1, 2-dimethylpropyl, 2,2- 

15 dimethylpropyl) substituted by the same or different and 
one or more substituents. 

Said substituents include hydroxy group, Ci- 6 alkoxy 
group, such as methoxy, ethoxy or propoxy, Ci_ 6 alkanoyl 
such as formyl, acetyl, propanoyl, butanoyl, pentanoyl or 

20 hexanoyl, C7-11 aroyl group such as benzoyl, p-toluoyl or 
naphthoyl, C1-6 alkanoyloxy group such as formyloxy, 
acetyloxy, propanoyloxy, butanoyloxy, pentanoyloxy or 
hexanoyloxy, C7-11 aroyl group such as benzoyl, p-toluoyl or 
naphthoyl, carboxyl, C 2 o alkoxycarbonyl group, such as 

2 5 methoxycarbonyl or ethoxycarbonyl, amino group, alkylamino 
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group such as amino substituted by Ci~6 alkyl (e.g. 
methylamino, ethylamino, propylamino, butylamino) , 

dialkylamino group such as amino substituted by same or 
different two Ci- 6 alkyls (e.g. dimethyl amino / diethylamino, 
5 ethylmethylamino) , and halogen atom such as fluorine atom, 
chlorine atom or bromine atom. 
[0042] 

In R 3 alkanoyl group means Ci-. 6 alkanoyl group, such as 
formyl, acetyl, propanoyl, butanoyl, pentanoyl or hexanoyl . 

10 [0043] 

In R 3 substituted alkanoyl group means Ci-6 alkanoyl 
group (such as formyl, acetyl, propanoyl, butanoyl, 
pentanoyl or hexanoyl) substituted by the same or different 
and one or more substituents. 

15 Said substituents include hydroxy group, Ci- 6 alkoxy 

group, such as methoxy, ethoxy or propoxy) , Ci-6 alkanoyl 
such as formyl, acetyl, propanoyl, butanoyl, pentanoyl or 
hexanoyl, C7-11 aroyl group such as benzoyl, p-toluoyl or 
naphthoyl, carboxyl group, C 2 -7 alkoxycarbonyl group, such 

20 as methoxycarbonyl or ethoxycarbonyl, amino group, 
alkylamino group such as amino substituted by Ci- 6 alkyl 
(e.g. methylamino, ethylamino, propylamino, butylamino), 
dialkylamino group such as amino substituted^ by same or 
different two Ci- 6 alkyls (e.g. dimethyl amino, diethylamino, 

25 ethylmethylamino) , and halogen atom such as fluorine atom, 
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chlorine atom or bromine atom. 
[0044] 

In R 3 aroyl group means C7-11 aroyl group, such as 
benzoyl or naphthoyl. 
5 [0045] 

In R 3 substituted aroyl group means C7-11 aroyl group 
(such as benzoyl or naphthoyl) substituted by the same or 
different and one or more substituents . 

Said substituents include hydroxy group, Ci- 6 alkoxy 
10 group, such as methoxy, ethoxy or propoxy, Ci- 6 alkanoyl 
group such as formyl, acetyl, propanoyl, butanoyl, 
pentanoyl or hexanoyl, C7-11 aroyl group such as benzoyl, p- 
toluoyl or naphthoyl, carboxyl group, C2-7 alkoxycarbonyl 
group, such as methoxycarbonyl or ethoxycarbonyl , amino 
15 group, alkylamino group such as amino substituted by Ci- 6 
alkyl (e.g. methylamino, ethylamino, propylamino, 
butylamino), dialkylamino group such as amino substituted 
by the same or different two Ci- 6 alkyls (e.g. dimethylamino, 
diethylamino, ethylmethylamino) , and halogen atom such as 
20 fluorine atom, chlorine atom or bromine atom. 
[0046] 

In R 3 alkoxycarbonyl group means C 2 -7 alkoxycarbonyl 
group, such as methoxycarbonyl, ethoxycarbonyl or 
propoxycarbonyl . 
25 [0047] 
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In R 3 substituted alkoxycarbonyl group means C2-11 
alkoxycarbonyl group (such as methoxycarbonyl, 
ethoxycarbonyl or propoxycarbonyl) substituted by the same 
or different and one or more substituents. 

Said substituents include hydroxy group, Ci- 6 alkoxy 
group, such as methoxy, ethoxy or propoxy, carboxyl group, 
C2-7 alkoxycarbonyl group, such as methoxycarbonyl, ethoxy- 
carbonyl or propoxycarbonyl, and halogen atom such as 
fluorine atom, chlorine atom or bromine atom. 

[0048] 

In R 3 substituted benzyloxycarbonyl group means 
benzyloxycarbonyl group substituted by the same or 
different and one or more substituents. 

Said substituents include hydroxy group, Ci- 6 alkoxy 
group, such as methoxy, ethoxy or propoxy, carboxyl group, 
C 2 -7 alkoxycarbonyl group, such as methoxycarbonyl, ethoxy- 
carbonyl or propoxycarbonyl, and halogen atom, such as 
fluorine atom, chlorine atom or bromine atom. 

[0049] 

In Y 1 and Y 2 alkyl group includes Ci_ 6 alkyl group (e.g. 
methyl, ethyl, propyl, 1-methylethyl, butyl, 1-methylpropyl, 
2-methylpropyl, 1, 1-dimethylethyl, pentyl, 1-methylbutyl , 
2-methylbutyl, 3-methylbutyl, 1, 1-dimethylpropyl, 1, 2- 
dimethylpropyl, and 2, 2-dimethylpropyl) . 
[0050] 
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In Y 1 and Y 2 substituted alkyl group means Ci-6 alkyl 
group (e.g. methyl, ethyl, propyl, 1-methylethyl, butyl, 1- 
methylpropyl, 2-methylpropyl, 1, 1-dimethylethyl, pentyl, 1- 
methylbutyl, 2-methylbutyl, 3-methylbutyl, 1/1- 

dimethylpropyl, 1, 2-dimethylpropyl, 2 , 2-dimethylpropyl) 
substituted by the same or different and one or more 
substituents . 

Said substituents include hydroxy group, Ci- 6 alkoxy 
group, such as methoxy, ethoxy or propoxy, carboxyl, C 2 -i 
alkoxycarbonyl group, such as methoxycarbonyl or 
ethoxycarbonyl, and halogen atom such as fluorine atom, 
chlorine atom or bromine atom. 
[0051] 

In Y 1 and Y 2 alkoxy group means Ci_ 6 alkoxy group, such 
as methoxy, ethoxy or propoxy. 
[0052] 

In Y 1 and Y 2 substituted alkoxy group means Ci- 6 alkoxy 
group (such as methoxy, ethoxy or propoxy) substituted by 
the same or different and one or more substituents. 

Said substituents include hydroxy group, Ci- 6 alkoxy 
group, such as methoxy, ethoxy or propoxy, carboxyl group, 
C 2 -7 alkoxycarbonyl group, such as methoxycarbonyl, ethoxy- 
carbonyl group or propoxycarbonyl, and halogen atom, such 
as fluorine atom, chlorine atom or bromine atom. 
[0053] 
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In Y 1 and Y 2 alkanoyl group means Ci-6 alkanoyl group, 
such as formyl, acetyl, propanoyl, butanoyl, pentanoyl or 
hexanoyl . 

[0054] 

5 In Y 1 and Y 2 substituted alkanoyl group means Ci-e 

alkanoyl group (such as formyl, acetyl, propanoyl, butanoyl, 
pentanoyl or hexanoyl) substituted by the same or different 
and one or more substituents . 

Said' substituents include hydroxy group, Ci_ 6 alkoxy 
10 group, such as methoxy, ethoxy or propoxy, carboxyl group, 
C 2 -i alkoxycarbonyl group, such as methoxycarbonyl, 
ethoxycaronyl or propoxycarbonyl, and halogen atom, such as 
fluorine atom, chlorine atom or bromine atom* 
[0055] 

15 In Y 1 and Y 2 aroyl group means C7-11 aroyl group, such 

as benzoyl or naphthoyl. 
[0056] 

In Y 1 and Y 2 substituted aroyl group means C7-11 aroyl 
group (such as benzoyl or naphthoyl) substituted by the 
20 same or different and one or more substituents ♦ 

Said substituents include hydroxy group, Ci- 6 alkoxy 
group, such as methoxy, ethoxy or propoxy, carboxyl group, 
C 2 -7 alkoxycarbonyl group, such as .methoxycarbonyl, 
ethoxycarbonyl or propoxycarbonyl and halogen atom such as 
25 fluorine atom, chlorine atom or bromine atom. 
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[0057] 

In Y 1 and Y 2 alkoxycarbonyl group means C 2 -7 
alkoxycarbonyl group, such as methoxycarbonyl, ethoxy- 
carbonyl or propoxycarbonyl . 
5 [0058] 

In Y 1 and Y 2 substituted alkoxycarbonyl group means C 2 - 
7 alkoxycarbonyl group (such as methoxycarbonyl, ethoxy- 
carbonyl or propoxycarbonyl) substituted by the same or 
different and one or more substituents . 
10 Said substituents include hydroxy group, Ci_ 6 alkoxy 

group, such as methoxy, ethoxy or propoxy, carboxyl group, 
C 2 -7 alkoxycarbonyl group, such as methoxycarbonyl , ethoxy- 
carbonyl or propoxycarbonyl and halogen atom such as 
fluorine atom, chlorine atom or bromine atom. 
15 [0059] 

In Y 1 and Y 2 alkylamino group means amino group 
substituted by Ci- 6 alkyl group, such as methylamino, 
ethylamino, propylamino, or butylamino. 

[0060] 

20 In Y 1 and Y 2 di (alkyl) amino group means amino group 

substituted by the same or different and Ci- 6 alkyl group, 
such as dimethylamino, diethylamino or ethylmethylamino • 
[0061] 

In Y 1 and Y 2 alkylcarbamoyl group means carbamoyl 
25 group substituted by Ci- 6 alkyl group, such as 
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methylcarbamoyl, ethylcarbamoyl, propylcarbamoyl or 
butyl carbamoyl . 
[0062] 

In Y 1 and Y 2 di (alkyl) carbamoyl group means carbamoyl 
5 group substituted by the same or different and Ci- 6 alkyl 
group, such as dimethylcarbamoyl, diethylcarbamoyl or 
ethylmethylcarbamoyl . 
[0063] 

In Y 1 and Y 2 halogen atom means halogen atom such as 
10 fluorine atom, chlorine atom, bromine atom or iodine atom. 

The groups without any specific definition in the 
present specification are as follows. 

Alkyl group includes straight or branched Ci- 6 alkyl 
group (e.g. methyl, ethyl, propyl, butyl, pentyl, hexyl) , 
15 C3-7 cycloalkyl group (e.g. cyclopropyl, cyclopentyl, 
cyclohexyl or cycloheptyl) or C4-10 cycloalkylalkyl group 
(e.g. cyclopropylmethyl , cyclopent ylmethyl , 

cyclohexylmethyl or cyclohexylethyl) . 
[0064] 

20 Alkyl of alkylamino or dialkylamino means straight or 

branched Ci- 6 alkyl group (e.g. methyl, ethyl, propyl, butyl, 
pentyl, hexyl) . 
[0065] 

Substituted alkyl of substituted alkylamino means the 
25 above alkyl substituted by the substituent. The said 
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substituent is aliphatic heterocyclic group containing 1 to 
2 nitrogen atoms and 0 to 1 oxygen atom, such as 
pyrrolidinyl, piperidyl, piperazinyl, tetrahydroazepinyl or 
morpholinyl . 
5 [0066] 

Aliphatic heterocyclic group is one containing at 
least one nitrogen atom as a hetero atom, e.g. aliphatic 
heterocyclic group containing 1 to 2 nitrogen atoms and 0 
to 1 oxygen atom, such as pyrrolidinyl, piperidyl, 
10 piperazinyl, tetrahydroazepinyl or morpholinyl. 
[0067] 

The compound of the present invention can be formed a 
salt with an acid. The preferable acids are 

pharmaceutically acceptable acids, including inorganic 
15 acids, such as hydrochloric acid, sulfuric acid, 
hydrobromic acid, etc., and organic acids, such as acetic 
acid, oxalic acid, citric acid, malic acid, tartaric acid, 
fumaric acid, maleic acid, etc. 

Further, in case of the compound having an acidic 
20 substituent, the compound may form a salt with a base. 

The preferable bases are pharmaceutically acceptable 
bases, including inorganic bases like alkali metals, such 
as sodium or potassium, or organic bases, such as 
triethylamine or pyridine. 
25 [0068] 
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The compounds included in the compound (1) of the 
present invention are as follows. 

[0069] 
[Table 1] 



5 






R 2 


K y 


Y ] 


Y 1 


amino 


H 


H 


H 


H 


amino 


methyl 


H 


H 


H 


amino 


ethyl 


H 


H 


H 


amino 


propyl 


H 


H 


H 


amino 


methyl ethyl 


H 


H 


H 


amino 


butyl 


H 


H 


H 


amino 


1 -methylpropyl 


H 


H 


H 


amino 


2-methylpropyl 


H 


H 


H 


amino 


dimethylethyl 


H 


H 


H 


amino 


pentyl 


H 


H 


H 


amino 


1-methylbutyl 


H 


H 


H 


amino 


2-methylbutyl 


H 


H 


H 


amino 


1 , 1 -dimethylpropyl 


H 


H 


H 


amino 


1 ,2-dimethylpropyl 


H 


H 


H 


amino 


2,2-dimethylpropyl 


H 


H 


H 


amino 


hexyl 


H 


H 


H 


amino 


1-methyipentyl 


H 


H 


H 


amino 


2-methyipentyl 


H 


H 


H 


amino 


3-methylpentyl 


H 


H 


H 


amino 


4-methylpentyl 


H 


H 


H 


amino 


1,1-dimethylbutyl 


H 


H 


H 


amino 


1,2-dimethylbutyl 


H 


H 


H 


amino 


1,3-dimethylbutyl 


H 


H 


H 


amino 


2,2-dimethylbutyl 


H 


H 


H 


amino 


2,3-dimethylbutyl 


H 


H 


H 1 


amino 


3,3-dimethylbutyI 


H 


H 


H 


amino 


1-ethylbutyl 


H 


H 


H 


amino 


2-ethylbutyl 


H 


H 


H 


amino 


1 , 1 ,2-trimethylpropyl 


H 


H 


H 
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n 1 

R 


R 


R 


Y 1 


Y 2 


amino 


heptyl 


H 


H 


H 


amino . 


cyclopropyl 


H 


H 


H 


amino 


cyclopentyl 


H 


H 


H 


amino 


cyclohexyl 


H 


H 


H 


amino 


cycloheptyl 


H 


H 


H 


amino 


cyclopropylmeth yl 


H 


H 


H 


amino 


cyclopentylmethyl 


H 


H 


H 


amino 


cyclohexylmethyl 


H 


H 


H 


amino 


cycloheptylmethyl 


H 


H 


H 


amino 


2-cyclopropylethyI 


H 


H 


H 


amino 


2-cyclopentylethyl 


H 


H 


H 


amino 


2-cyclohexylethyl 


H 


H 


H 


amino 


2-cycloheptylethyl 


H 


H 


H 


amino 


3-cyclopropylpropyl 


H 


H 


H 


amino 


3-cyclopentylpropyl 


H 


H 


H 


amino 


3-cyclohexylpropyl 


H 


H 


H 


amino 


3-cycloheptylpropyl 


H 


H 


H 


amino 


4-cyclopropylbutyI 


H 


H 


H 


amino 


4-cyclopentylbutyl 


H 


H 


H 


amino 


4-cyclohexylbutyl 


H 


H 


H 


amino 


4-cycloheptylbutyl 


H 


H 


H 


ammo 


5 -cyclopropyl penty 1 


H 


H 


H 


amino 


5-cvclor>entv1r>pntv1 


n 


tj 
n 


TT 

rl 


amino 


5 -cycloh exylpenty 1 


H 


H 


H 


amino 


5-cycloheptylpentyl 


H 


H 


H 


amino 


6-methoxyhexyl 


H 


H 


H 


amino 


5-methoxypentyl 


H 


H 


H 


amino 


4-methoxybutyl 


H 


H 


H 


amino 


3»methoxypropyl 


H 


H 


H 


amino 


2-methoxyethyl 


H 


H 


H 


amino 


2-fluoroethyl 


H 


H 


H 


amino 


3-fluoropropyl 


H 


H 


H 


amino 


4-fluorobutyl 


H 


H 


H 


amino 


5-fluoropentyl 


H 


H 


H 


amino 


6-fluorohexyl 


H 


H 


H 


amino 


2-chloroethyl 


H 


H 


H 


amino 


3-chloropropyl 


H 


H 


H 


amino 


4-chlorobutyl 


H 


H 


H 


amino 


5-chloropentyl 


H 


H 


H 


amino 


6-chlorohexyl 


H 


H 


H 
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R 1 


R* 


R 


Y 1 


Y 2 


amino 


2-hydroxyethyl 


H 


H 


H 


amino 


3-hydroxypropyl 


H 


H 


H 


amino 


4-hydroxybutyl 


H 


H 


H 


amino 


5-hydroxypentyl 


H 


H 


H 


amino 


6-hydroxyhexyl 


H 


H 


H 


amino 


3-hydroxybutyl 


H 


H 


H 


amino 


2-carboxyethyl 


H 


H 


H 


amino 


3-carboxypropyl 


H 


H 


H 


amino 


4-carboxybutyl 


H 


H 


H 


amino 


5 -carboxypentyl 


H 


H 


H 


amino 


6-carboxyhexyl 


H 


H 


H 


amino 


2-methoxycarbonylethyl 


H 


H 


H 


amino 


3-methoxycarbonylpropyl 


H 


H 


H 


amino 


4-methoxvcarbonylbutyl 


H 


H 


H 


amino 


5 -methoxy carbonylpenty 1 


H 


H 


H 


amino 


6-methoxycarbonylhexyl 


H 


H 


H 


amino 


2-carbamoylethyI 


H 


H 


H 


amino 


3-carbamoylpropyl 


H 


H 


H 


amino 


4-carbamoylbutyl 


H 


H 


H 


amino 


5«carbamoylpentyl 


H 


H 


H 


amino 


6-carbamoylhexyl 


H 


H 


H 


amino 


2-dimeth y 1 carbamoyl eth yl 


H 


H 


H 


amino 


3 -dimethyl carbamoylpropyl 


H 


H 


H 


amino 


4-dimethylcarbamoylbutyl 


H 


H 


H 


amino 


5-dimethyl carbamoylpenty 1 


H 


H 


H 


amino 


6-dimeth ylcarbamoylhexyl 


H 


H 


H 


amino 


2-methylcarbamoylethyl 


H 


H 


H 


amino 


3-methylcarbamoylpropyl 


H 


H 


H 


amino 


4-methylcarbamoylbutyl 


H 


H 


H 


amino 


5-methylcarbamoylpentyl 


H 


H 


H 


amino 


6-meth ylcarbamoylhexyl 


H 


H 


H 


amino 


2-eth yl carbamoyle th yl 


H 


H 


H 


amino 


3-ethylcarbamoylpropyl 


H 


H 


H 


amino 


4-ethylcarbamoyIbutyl 


H 


H 


H 


amino 


5 -ethylcarbamoylpentyl 


H 


H 


H 


amino 


6-ethy lcarb amoy lhexyl 


H 


H 


H 


amino 


2-diethylcarbamoylethyl 


H 


H 


H 


amino 


3-diethylcarbamoylpropyI 


H 


H 
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K 


772 — ~ 

R 


R 


Y 1 


Y" 


amino 


4-di eth ylcarbamoyl butyl 


H 


H 


H 


amino 


5 -dieth ylcarb amoylpen tyl 


H 


H 


H 


amino 


6-diethylcarbamoylhexyl 


H 


H 


H 


amino 


2,2,2-trifluoroethyl 


H 


H 


H 


amino 


3 , 3 ,3- trifluoropropy 1 


H 


H 


H 


amino 


4,4,4- trifluorobutyl 


H 


H 


H 


amino 


5 ,5,5-trifluoropentyl 


H 


H 


H 


amino 


6,6,6-trifluorohexyl 


H 


H 


H 


amino 


2-aminoethyl 


H 


H 


H 


amino 


3-aminopropyl 


H 


H 


H 


amino 


4-aminobutyl 


H 


H 


H 


amino 


5-aminopentyl 


H 


H 


H | 


amino 


6-aminohexyl 


H 


H 


H i 


amino 


2-methylaminoethyl 


H 


H 


H 


amino 


3-methylaminopropyI 


H 


H 


H 


amino 


4-methylaminobutyl 


H 


H 


H | 


amino 


5-methylaminopentyl 


H 


H 


H 


amino 


6-methylaminoh exyl 


H 


H 


H 


amino 


2-dimethylaminoethyl 


H 


H 


H 


i amino 


3-dimethylaminopropyl 


H 


H 


H 


diuinu 


4-dimeth ylaminobuty 1 


H 


H 


H 


amino 


5 -dimeth ylaminopentyl 


H 


u 

n 


n 


amino 


6-dimethylaminohexyl 


H 


H 


H 


amino 


2-acetylaminoethyl 


H 


H 


H 


amino 


3-acetyiaminopropyl 


H 


H 


H 


amino 


4-acetylaminobutyl 


H 


H 


H 


amino 


5-acetylaminopentyl 


H 


H 


H 7 „ 


amino 


6-acetyl aminoh exyl 


H 


H 


H 


amino 


2-benzoylaminoethyl 


H 


H 


H 


amino 


3-benzoylaminopropyI 


H 


H 


H 


amino 


4-benzoylaminobutyl 


H 


H 


H 


amino 


5 -benzo ylaminopentyl 


H 


H 


H 


amino 


6-benzoylaminohexyl 


H 


H 


H 


amino 


2-ethoxyethyl 


H 


H 


H 


amino 


3-ethoxypropyl 


H 


H 


H 


amino 


4-ethoxybutyl 


H 


H 


H 


amino 


5-ethoxypentyl 


H 


H 


H 


amino 


2-propoxyethyl 


H 


H 


H 


amino 


3-propoxypropyl 


H 


H 


H 
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R 1 


R" 


R J 


Y ] 


Y' 


amino 


benzyl 


H 


H 


H 


amino 


2-phenylethyl 


H 


H 


H 


amino 


4-fluorobenzyl 


H 


H 


H 


amino 


3-fluorobenzyl 


H 


H 


H 


amino 


2-fluorobenzyl 


H 


H 


H 


amino 


3,4-difluorobenzyl 


H 


H 


H 


amino \ 


2, 6-difluorobenzy 1 


H 


H 


H 


amino 


4-chlorobenzyl < 


H 


H 


H 


amino 


3-chlorobenzyl 


H 


H 


H 


amino 


2-chlorobenzyl 


H 


H 


H 


amino 


2, 6-di chl orobenzyl 


H 


H 


H 


amino 


3,4-dichlorobenzyl 


H 


H 


H 


amino 


4-methoxybenzyl 


H 


H 


H 


amino 


3-methoxybenzyl 


H 


H 


H 


amino 


2-methoxybenzyl 


H 


H 


H 


amino 


3,4-dimethoxybenzyl 


H 


H 


H 


amino 


3,4,5 -trimethoxybenzyl 


H 


H 


H 


amino 


4-hydroxybenzyl 


H 


H 


H 


amino 


3-hydroxybenzyl 


H 


H 


H 


amino 


2-hydroxybenzyl 


H 


H 


H 


amino 


3,4-dihydroxybenzyl 


H 


H 


H 


amino 


4-methylbenzyl 


H 


H 


H | 


amino 


3-methyIbenzyl 


H 


H 


H 


amino 


2-methylbenzyl 


H 


H 


H 


ammo 


4-aminobenzyl 


H 


H 


H 


amino 


3-aminobenzyi 


H 


H 


H 


amino 


2-aminobenzyl 


H 


H 


H 


amino 


4-dimethylaminobenzyl 


H 


H 


H 


amino 


3 -dimeth y laminobenzy 1 


H 


H 


H 


amino 


2-dimeth y laminobenzy 1 


H 


H 


H 


amino 


4-carbamoylbenzyl 


H 


H 


H 


amino 


3-carbamoylbenzyl 


H 


H 


H 


amino 


2-carbamoylbenzyl 


H 


H 


H 


amino 


4-dimethylcarbamoylbenzyl 


H 


H 


H 


amino 


3-dimethylcarbamoylbenzyl 


H 


H 


H 


amino 


2-dimethylcarb amoyl benzyl 


H 


H 


H 


amino 


4-methyicarbamoylbenzyl 


H 


H 


H 


amino 


3-methylcarbamoylbenzyl 


H 


H 


H 


amino 


2-methylcarbamoylbenzyl 


H 


H 


H 
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„ 1 

R 


R 


R 


Y J 


Y" 


amino 


4-cyanobenzyl 


H 


H 


1 H 


amino 


3-cyanobenzyl 


H 


H 


H 


amino 


2-cyanobenzyl 


H 


H 


H 


amino 


4-phenoxybenzyl 


H 


H 


H 


amino 


3-phenoxybenzyl 


H 


H 


H 


amino 


2-phenoxybenzyl 


H 


H 


L H 


amino 


4-carboxybenzyl 


H 


H 


H 


amino 


3-carboxybenzyl 


H 


H 


H 


amino 


2-carboxybenzyI 


H 


H 


H 


amino 


4-methoxycarbonylbenzyl 


H 


H 


H 


amino 


3-methoxycarbonylbenzyl 


H 


H 


H 


amino 


2-methoxycarbonylbenzyl 


H 


H 


H 


amino 


4-acetylbenzyl 


H 


H 


H 


amino 


3-acetylbenzyl 


H 


H 


H 


amino 


2-acetylbenzyl 


H 


H 


H 


amino 


4-benzoylbenzyl 


H 


H 


H 


amino 


3-benzoylbenzyl 


H 


H 


H 


amino 


2-benzoylbenzyl 


H 


H 


H 


amino 


phenyl 


H 


H 


H 


amino 


4-fluorophenyl 


H 


H 


H 


amino 


3-fluorophenyl 


H 


H 


H 


amino 


2-fluorophenyl 


H 


H 


H 


amino 


3,4-difluorophenyl 


H 


H 


H 


amino 


2 6-difluoronhpnvl 


n 


JCl 


TJ 

rl 


amino 


4-chlorophenyl 


H 


H 


H 


amino 


3-chlorophenyl 


H 


H 


H 


amino 


2-chlorophenyl 


H 


H 1 


H 


amino 


3,4-dichlorophenyI 


H 


H 


H 


amino 


2,6-dichlorophenyl 


H 


H 


H 


amino 


2-methoxyphenyl 


H 


H 


H 


amino 


3-methoxyphenyl 


H 


H 


H 


amino 


4-methoxyphenyl 


H 


H 


H 


amino i 


3,4-dimethoxyphenyl 


H 


H 


H 


amino 


3,4,5-trimethoxyphenyl 


H 


H 


H 


amino 


2-hydroxyphenyl 


H 


H 


H 


amino 


3-hydroxyphenyl 


H 


H 


H 


amino 


4-hydroxyphenyl 


H 


_ H 


H 


amino 


3,4-hydroxyphenyl 


H 


H 


H 


amino 


4-methylphenyl 


H 


H 


H 


amino 


3-methyiphenyl 


H 


H 


H 


amino 


2-methylphenyl 


H 


H 


H 
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R 1 


R 2 


R 3 


Y ] 


Y z 


amino 


4-aminophenyl 


H 


H 


H 


amino 


3-aminophenyl 


H 


H 


H 


amino 


2-aminophenyl 


H 


H 


H 


amino 


4-dimethylaminophenyl 


H 


H 


H 


amino 


3 -dimethylaminopheny 1 


H 


H 


H 


amino 


2-dimethylaminophenyi 


H 


H 


H 


amino 


4-meth ylaminoph eny 1 


H 


H . 


H 


amino 


3-methylaminophenyl 


H 


H 


H | 


amino 


2-methylaminophenyl 


H 


H 


H 


l L amino 


4-cyanophenyl 


H 


H 


H 


amino 


3-cyanophenyl 


H 


H 


H 


amino 


2cyanophenyl i 


H 


H 


H 


amino 


4-phenoxyphenyl 


H 


H 


H 


amino 


3 -phenoxyphenyl 


H 


H 


H 


amino 


2-phenoxyphenyl 


H 


H 


H 


amino 


4-carbamoylphenyl 


H 


H 


H 


amino 


3 -carb amoylph enyl 


H 


H 


H 


amino 


2-carb amoylpheny I 


H 


H 


H 


amino 


4-methylcarbamoylphenyl 


H 


H 


H 


amino 


3-methyicarbamoylphenyl 


H 


H 


H 


amino 


2-methylcarbamoylphenyl 


H 


H 


H 


amino 


4-dimethylcarbamoylphenyl 


H 


H 


H 


amino 


3-dimethylcarbamoylphenyl 


H 


H 


H 


amino 


2-dimethylcarbamoylphenyl 


H 


H 


H 


amino 


4-carboxyphenyl 


H 


H 


H 


amino 


3-carboxyphenyl 


H 


H 


H 


amino 


2-carboxyphenyl 


H 


H 


H 


amino 


4-methoxycarbonylphenyl 


H 


H 


H 


amino 


3-methoxycarbonylph eny 1 


H 


H 


H 


amino 


2-methoxycarbonylphenyl 


H 


H 


H 


amino 


4-acetylphenyl 


H 


H 


H j 


amino 


3-acetylphenyl 


H 


H 


H 


amino 


2-acetylphenyl 


H 


H 


H 


amino 


4-b enzoy lphenyl 


H 


H 


H 


amino 


3-benzoylphenyl 


H 


H 


H 


amino 


2-benzoylphenyI 


H 


H 


H 


amino 


2-(4-fluoroph enyl) ethyl 


H 


H 


H 


amino 


2-(4-chlorophenyl)ethyl 


H 


H 


H 


amino 


2-(4-methoxyphenyl)ethyl 


H 


H 


H 
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R 1 


R 2 


R J 


Y 1 


Y z 


amino 


methyl 


H 


2-chloro 


H 


amino 


methyl 


H 


3~chloro 


H 


amino 


methyl 


H 


4-chloro 


H 


amino 


methyl 


H 


2-fluoro 


H 


amino 


methyl 


H 


3-fluoro 


H 


amino 


methyl 


H 


4-fluoro 


H 


amino 


methyl 


H 


2-broirto 


H 


amino 


methyl 


H 


3-bromo 


H 


amino 


methyl 


H 


4-bromo 


H 


amino 


methyl 


H 


2-nitro 


H 


amino 


methyl 


H 


3-nitro 


H 


amino 


methyl 


H 


4-nitro 


H 


amino 


methyl 


H 


2-methoxy 


H 


amino 


methyl 


H 


3-methoxy 


H 


amino 


methyl 


H 


4-methoxy 


H 


amino 


methyl 


H 


2-chloro 


4-chloro 


amino 


methyl 


H 


3-chloro 


4-chloro 


amino 


methyl 


H 


2-fluoro 


4-fluoro 


amino 


methyl 


H 


3-fluoro 


4-fluoro 


amino 


methyl 


H 


2-bromo 


4-bromo 


amino 


methyl 


H 


3-bromo 


4-bromo 


amino 


methyl 


H 


2-methoxy 


4-methoxy 


amino 


methyl 


TT 

rl 


3-methoxy 


4-methoxy 


amino 


methyl 


H 


2-acetyl 


H 


amino 


methyl 


H 


3 -acetyl 


H 


amino 


methyl 


H 


4-acetyl 


H 


amino 


methyl 


H 


2-benzoyl 


H 


amino 


methyl 


H 


3 -benzoyl 


H 


amino 


methyl 


H 


4-benzoyl 


H 


amino 


methyl 


H 


2-cyano 


H 


amino 


methyl 


H 


3-cvano 


H 


amino 


methyl 


H 


4-cyano 


H 


amino 


methyl 


H 


2 -carbamoyl 


H 


amino 


methyl 


H 


3 -carbamoyl 


H 


amino 


methyl 


H 


4-carbamoyI 


H 


amino 


methyl 


H 


2-dimethylcarbamoyl 


H 


amino 


methyl 


H 


3-dimethylcarbamoyl 


H 


amino 


methyl 


H 


4- dime th y 1 carb amoy 1 


H 


amino 


methyl 


H 


2-m ethyl carbamoyl 


H 


amino 


methyl 


H 


3-methylcarbamoyl 


H 
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R 


R J 


R 5 


Y 1 


Y 1 


amino 


methyl 


H 


4-methylcarbamoyl 


H 


amino 


methyl 


H 


2-methoxycarbonyl 


H 


amino 


methyl 


H 


3 -me th oxy carfa on y 1 


H 


amino 


methyl 


H 


4-methoxycarbonyl 


H 


amino 


methyl 


H 


2-amino 


H 


amino 


methyl 


H 


3-arnino 


H 


amino 


methyl 


H 


4-amino 


H 


amino 


methyl 


H 


2 fc dimethylamino 


H 


amino 


methyl 


H 


3 -dimeth y lamin o 


H 


amino 


methyl 


H 


4-dimeth y 1 amino 


H 


amino 


methyl 


H 


2-methylamino 


H 


amino 


methyl 


H 


3 -meth yl amino 


H 


amino 


methyl 


H 


4-meth ylamino 


H 


amino 


methyl 


H 


2-trifluoromethyl 


H 


amino 


methyl 


H 


3-tri fluoromethyl 


H 


amino 


methyl 


H 


4-trifluoromethyl 


H 


amino 


methyl 


H 


2-fluoromethyl 


H 


amino 


methyl 


H 


3-fluoromethyl 


H 


amino 


methyl 


H 


4-fluoromethyl 


H 


amino 


methyl 


H 


2-hydroxy 


H 


amino 


methyl 


H 


3-hydroxy 


H 


amino 


methyl 


H 


4-hydroxy 


H 


amino 


methyl 


H 


4-(4-fluorobenzoyl ) 


H 


amino 


methyl 


H 


3-(4-fluorobenzoyl) 


H 


amino 


methyl 


H 


2-(4-fluorobenzoyl) 


H 


amino 


methyl 


H 


4-(4-methylbenzoyl) 


H 


amino 


methyl 


H 


3-(4-methylbenzoyl) 


H 


amino 


methyl 


H 


2-(4-methylbenzoyl) 


H 


amino 


methyl 


H 


4-chloroacetyl 


H 


amino 


methyl 


H 


3-chloroacetyl 


H 


amino 


methyl 


H 


2-chloroacetyl 


H 


amino 


methyl 


H 


4-eth oxycarbonyl 


H 


amino 


methyl 


H 


3-ethoxycarbonyl 


H 


amino 


methyl 


H 


2-ethoxycarbonyl 


H 


amino 


methyl 


H 


4-carboxy 


H 


amino 


methyl 


H 


3-carboxy 


H 


amino 


methyl 


H 


2-carboxy 


H 


amino 


methyl 


H 


4-chioromethoxy 


H 


amino 


methyl 


H 


3-chloromethoxy 


H 


amino 


methyl 


H 


2-chloromethoxy 


H 
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R 


R 


R 


Y 


Y 2 


amino 


ethyl 


H 


2-chloro 


H 


amino 


ethyl 


H 


3-chloro 


H 


amino 


ethyl 


H 


4-chloro 


H 


1 amino 


ethyl 


H 


2-fluoro 


H 


amino 


ethyl 


H 


3-fluoro 


H 


amino 


ethyl 


H 


4-fluoro 


H 


amino 


ethyl 


H 


2-bromo 


H 


amino 


ethyl 


H 


3-bromo 


H 


amino 


ethyl 


H 


4-bromo 


H 


amino 


ethyl 


H 


2-nitro 


H 


amino 


ethyl 


H 


3-nitro 


H 


amino 


ethyl 


H 


4-nitro 


H 


amino 


ethyl 


H 


2-methoxy 


H 


amino 


ethyl 


H 


3-methoxy 


H 


amino 


ethyl 


H 


4-methoxy 


H 


amino 


ethyl 


H 


2-chloro 


4-chloro 


amino 


etn^l 


H 


3-chloro 


4-chloro 


Ami n r~\ 

amino 


eth y ! 


H 


2-fluoro 


4-fluoro 


amino 


af L„1 

y 


T T 

H 


3-fluoro 


4-fluoro 


ami nr\ 


ethyl 


T T 

rl 


2-bromo 


4-bromo 


ami Tir\ 


einyi 


T_T 

H 


3-bromo 


4-bromo 


all ill i\j 


emyi 


ri 


2-methoxy 


4-methoxy 


amino 


ethyl 


H 


3-methoxy 




amino 


ethyl 


H 


2-acetyl 


H 


amino 


ethyl 


H 


3 -acetyl 


H 


amino 


ethyl 


H 


4-acetyl 


H 


amino 


ethyl 


H 


2-benzoyl 


H 


amino 


ethyl 


H 


3 -benzoyl 


H 


amino 


ethyl 


H 


4-benzoyl 


H 


amino 


ethyl 


H 


2-cyano 


H 


amino 


ethyl 


H 


3-cyano 


H 


amino 


ethyl 


H 


4-cyano 


H 


amino 


ethyl 


H 


2-carbamoyl 


H 


amino 


ethyl 


H 


3-carbamoyl 


H 


amino 
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dimethylamino 
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dimethylamino 
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dimethylamino 
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5-ethoxypentyl 
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dimethylamino 
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dimethylamino 
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TT 
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dimethylamino 


4-chlorobenzyl 
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dimethylamino 


3-chlorobenzyl 
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dimethylamino 


4-methoxybenzyl 
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TT 
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dimemylamino 


3-methoxybenzyl 
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TT 
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dimethylamino 


4-h y droxybenzyl 
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dimethylamino 


3-hydroxybenzyl 
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dimethyiamino 


4-methylbenzyl 


TT 
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rl 


dimethylamino 
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TT 
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dimethylamino 


4-aminobenzyl 
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rl 


dimethylamino 


3-aminobenzyI 


TT 


TT 

rl 


TJ 

rl 


dimethylamino 


4-dimethyiaminobenzyl 


TJ 

rl 


rl 


t_T { 
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dimethylamino 


3-dimeth y lami nob enzy 1 


rl 


TT 

rl 


TJ 
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duneth y 1 amin o 
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dimethylamino 


phenyl 
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4-fluorophenyl 


H 


H 


H ! 


dimethylamino 


3-fluorophenyl 
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4-chlorophenyl 
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3-methoxyphenyl 
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dimethylamino 
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dimethylamino 
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dimethylamino 


methyl 
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dimethylamino 


methyl 
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dimethylamino 
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3-fluoro 
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methyl 
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4-fluoro 
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dimethylamino 


methyl 
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dimethylamino 


methyl 


H 


3-bromo 
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dimethylamino 


methyl 
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4-bromo 
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dimethylamino 


methyl 
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2-nitro 
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methyl 
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3-nitro 
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dimethylamino 


methyl 
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4-nitro 
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dimethylamino 


methyl 
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2-methoxy 
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dimethylamino 


methyl 
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3-methoxy 
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dimethylamino 


methyl 
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4-methoxy 
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dimethylamino 
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dimethylamino 


methyl 
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dimethylamino 


methyl 


H 


2-fluoro 


4-fluoro 


dimethylamino 


methyl 
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methyl 
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dimethylamino 
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2-acetyl 


H 


dimethylamino 


methyl 
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3-acetyl 
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4-acetvl 


H 


dimethylamino 


methyl 
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dimethylamino 
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dimethylamino 
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2-methoxyethyl 


H 


4-cyano 


H 


propylamino 


2-methoxyethyl 


H 


2-carbamoyl 


H 


propylamino 


2-methoxyethyl 


H 


3-carbamoyl 


H 


propylamino 


2-methoxyethyl 


H 


4-carbamovl 


H 


propylamino 


2-methoxyethyl 


H 


2-dimethylcarbamoyl 


H 


propylamino 


2-methoxyethyl 


H 


3-dimeth yl carbamoyl 


H 


propylamino 


2-methoxyethyl 


H 


4-dimethylcarbamoyl 


H 


propylamino 


2-methoxyethyl 


H " 


2-methylcarbamoyl 


H 


propylamino 


2-methoxyethyl 


H 


3-methylcarbamoyl 


H 
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R 1 

IX. 
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I 


V 2 
X 


propyl amino 


2-methoxvethvl 


H 

XI 


/L_m a t n \i 1 r* a tt^ a tyi /"» i rl 
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fit 


DroD vl ami no 


9-mpfh nwpthvl 

i~ — IX1G Li 1U AyG L-Iiy 1 


T-J 

XTL 


d6.-me en o xycaroony i 


rl 


oron vl ami no 


2— mpfh nxvpth vl 


TJ 

n 


j -nic uiOAy caroon y i 


n 


nronvl amino 


9-mpthnYVf»f h vl 


lj 

n. 


^inoLnoxycarDonyi 


14 
rl 


DrOD vl amin o 


1-mpthnYvpfhv) 


n 


z-alDlno 


14 
n 


nrorwl amino 


*- iucuiuAycuiyi 


XJ 

n 


3 -amino 


TT 

ri 


oronvlamiTin 


^■"uicuiuAycLiiyi 


TJ 

n 


4-amino 


TJ 

rl 


nron vl am i no 


9— rtiAf hf\ wAt t*i v# 1 
ii. iiicunjAyciiiy l 


i_r 
n 


2 -methyl amino 


u 
ri 


DroD vl amino 


9-rnpthnyupthvI 
iiidjiuAycLiiyi 


n. 


$ -roeinyi amino 


rl 


propylamino 


2-methoxvethvl 




il—m a tri \ f\ ammn 
*+ -Ulc Li 1 yinl 11111U 


14 


propyl amino 


2-methoxvethvl 




z-uiiticuj viairLincj 


14 
n 


propyl amino 


2-methoxvethvl 


o 


J "UL1 II1C U 1 y itUlLX nu 


14 
n 


propyl amino 


2-meth ox veth vl 




A . /\ i TY^ Ath \/l O Tfli nrt 


14 

ri. 


propyl amino 


2-methoxvethvl 




9 m t ri fl n r\rr*m a t Vi \/l 

a - u 1 1 1 u ui uiuc u i y i 


14 


propyl ami no 


2-methoxvethvl 


H 


^-rri flit r\Tf> m At H \/l 


14 

n. 


propylamino 


2-methoxvethvl 


H 
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H 
n 


propyiamino 


2-meth oxy ethyl 


H 
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propylamino 


2-methoxyethyl 


H 


^ -fl ti orom p f h vl 




propylamino 


2-meth oxyethyl 


H 


4-fluoromethvl 


H 


propylamino 


2-meth oxyethy I 


H 


2-hydroxy 


H 


propylamino 


2-methoxyethyi 


H 


3-hydroxy 


H 


propylamino 


2-methoxyethyl 


H 


4-hydroxy 


H 


propylamino 


2-methoxyethyl 


H 


4-(4-fluorobenzoyl) 


H 


propylamino 


2-methoxyethyl 


H 


3-C4-fluorobenzoyl) 


H 


propylamino 


2-methoxyethyl 


H 


2-(4-fluorobenzoyl) 


H 


propylamino 


2-methoxyethyl 


H 


4-(4-methylbenzoyl) 


H 


propylamino 


2-methoxyethyl 


H 


3-(4-methylbenzoyl) 


H 


propylamino 


2-methoxyethyl 


H 


2-(4-methylbenzoyl) 


H 


propylamino 


2-methoxyethyl 


H 


4-chloroacetyl 


H 


propylamino 


2-methoxyethyl 


H 


3-chloroacetyl 


H 


propylamino 


2-methoxyethyl 


H 


2-chloroacetyl 


H 


propylamino 


2-methoxyethyl 


H 


4-ethoxycarbonyl 


H 


propylamino 


2-methoxyethyl 


H 


3-ethoxycarbonyl 


H 


propylamino 


2-methoxyethyl 


H 


2-ethoxycarbonyl 


H 


propylamino 


2-methoxyethyl 


H 


4-carboxy 


H 


propylamino 


2-methoxyethyl 


H 


3-carboxy 


H 


propylamino 


2-methoxyethyl 


H 


2-carboxy 


H 


propylamino 


2-methoxyethyl 


H 


4-chloromethoxy 


H 


propylamino 


2-methoxyethyl 


H 


3-chioromethoxy 


H 


propylamino 


2-methoxyethyl 


H 


2-chloromethoxy 


H 
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R l 


R 2 


R 3 


Y 1 


Y 2 


1-piperazinyl 


H 


H 


H 


H 


1 -pyrrol idinyl 


methyl 


H 


H 


H 


1 -pyrrolidiriylmethylamino 


ethyl 


H 


H 


H 


1-piperazinyl 


propyl 


H 


H 


H 


1-pyrrolidinyl 


methylethyl 


H 


H 


H 


1 -pyrrolidiriylmethylamino 


butyl 


H 


H 


H 


1-piperazinyl 


1-methylpropyl 


H 


H 


H 


1-pyrrolidinyl 


2-methylpropyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


dimethylethyl 


H 


H 


H 


1-piperazinyl 


pentyl 


H 


H 


H 


1 -pyrrolidinyl 


1-methylbutyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


2-methylbutyl 


H 


H 


H 


1 -piperazinyi 


1 , 1 -dimethylpropyl 


H 


H 


H 


1-pyrrolidinyl 


1 .2-dimethylpropyI 


H 


H 


H 


1 -pyrrolidinylmethylamino 


2,2-dimethylpropyl 


H 


H 


H 


1-piperazinyl 


hexyl 


H 


H 


H 


1-pyrrolidinyl 


1 -methylpentyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


2-methylpentyl 


H 


H 


H 


1 -piperazinyi 


3 -methylpentyl 


H 


H 


H 


1-pyrrolidinyl 


4-methylpentyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


1 , 1 -dimeth ylbutyl 


H 


H 


H 


1-piperazinyl 


1 ,2-dimeth ylbutyl 


H 


H 


H 
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n 


±1 


rl 


1 -pyrrolidinylmethylamino 


2,2-dimethylbutyI 


H 


H 


H 


1 -piperazinyi 


2, 3-dimeth ylbutyl 


H 


H 


H 


1 -pyrrolidinyl 


3,3-dimethylbutyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


1-eth ylbutyl 


H 


H 


H 


1-piperazinyl 


2-ethylbutyl 


H 


H 


H 


1 -pyrrolidinyl 


1 , 1 ,2-trimethylpropyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


heptyl 


H 


H 


H 


1-piperazinyl 


cyclopropyl 


H 


H 


H 


1 -pyrrolidinyl 


cyclopentyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


cyclohexyl 


H 


H 


H 


1-piperazinyl 


cycloheptyl 


H 


H 


H 


1 -pyrrolidinyl 


cyclopropylmethyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


cyclopentylmethyl 


H 


H 


H 


1-piperazinyl 


cyclohexylmethyl 


H 


H 


H 


1-pyrrolidinyl 


cycloheptylmethyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


2-methoxyethyl 


H 


H 


H 


1-piperazinyl 


3-methoxypropyl 


H 


H 


H 
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R 1 




R J 


Y 1 




1-pyrrolidinyl 


4-methoxyburyl 


H 


H 


H 


1 -pyrrol idinyl 


5-methoxypentyl 


1 H 


H 


H 


1 -pyrrolidinylmethylamino 


5 -ethoxypenty 1 


H 


H 


H 


1-piperazinyl 


2-ethoxyethyl 


H 


H 


H 


1-pyrrolidinyl 


3-ethoxypropyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


4-ethoxybutyl 


H 


H 


H 


1-piperazinyl 


2-carboxyethyl 


H 


H 


H 


1-pyrrolidinyl 


3-carb oxypropyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


4-carboxybutyl 


H 


H 


H 


1-piperazinyl 


5-carboxypentyl 


H 


H 


H 


1-pyrrolidinyl 


2-hydroxyethyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


3-hydroxypropyl 


H 


H 


H ! 


1-piperazinyl 


4-hydroxybutyl 


H 


H 


H 


1-pyrrolidinyl 


5-hydroxypentyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


2-methoxycarbonylethyl 


H 


H 


H 


1-piperazinyl 


3-methoxycarbonylpropyl 


H 


H 


H 


1-pyrrolidinyl 


4-methoxycarbonylbutyl 


L H 


H 


H 


1 -pyrrolidinylmethylamino 


5 -meth oxycarb onylpenty 1 


H 


H 


H 


1-piperazinyl 


2-aminoethyl 


H 


H 


H 


1 -pyrrolidinyl 


3-aminopropyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


4-aminobutyl 


H 


H 


H - 


1 -piperazinyl 


5-aminopentyl 


H 


H 


H 


1-pyrrolidinyl 


6-aminohexyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


2-chloroethyl 


H 


H 


H 1 


1-piperazinyl 


3-chloropropyl 


H 


H 


H 


1-pyrrolidinyl 


4-chlorobutyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


5-chloropentyl 


H 


H 


H 


1-piperazinyl 


6-chlorohexyl 


H 


H 


H 


1-pyrrolidinyl 


2-fluoroethyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


3-fluoropropyl 


H 


H 


H 


1-piperazinyl 


4-fluoroburyl 


H 


H 


H 


1 -pyrrolidinyl 


5-fluoropentyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


6-fluorohexyl 


H 


H 


H 


1-piperazinyl 


2-carbamoylethyl 


H 


H 


H 


1-pyrrolidinyl 


3-carb amoylpropyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


4-carbamoylbutyl 


H 


H 


H 


1-piperazinyl 


5-carbamoylpenryl 


H 


H 


H 


1-pyrrolidinyl 


6-carbamoylhexyl 


H 


H 


H 


1 -pyrrolidi nylmethylamino 


3 -methylcarbamoylpropyl 


H 


H 


H 


1-piperazinyl 


4-methylcarbamoylbutyl 


H 


H 


H 


1-pyrrolidinyl 


5 -meth yicarbamoylpentyl 


H 


H 


H 
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R 1 


R" 


R 3 


Y 1 


Y 2 


1 -pyrrolidinylmethylamino 


benzyl 


H 


H 


H 


1-piperazinyl 


2-phenylethyl 


H 


H 


H 


1-pyirolidinyl 


4-fluorobenzyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


3-fluorobenzyl 


H 


H 


H 


1-piperazinyl 


4-chlorobenzyl 


H 


H 


H 


1-pyrrolidinyl 


3-chlorobenzyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


4-methoxybenzyl 


H 


. H 


H 


1-piperazinyl 


3 -meth oxybenzy 1 


H 


H 


H 


1-pyrrolidinyl 


4-hydroxybenzyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


3-hydroxybenzyl 


H 


H 


H 


1-piperazinyl 


4-methylbenzyl 


H 


H 


H 


1-pyrrolidinyl 


3-methylbenzyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


4-aminobenzyl 


H 


H 


H 


1-piperazinyl 


3-aminobenzyl 


H 


H 


H 


1-pyrrolidinyl 


4-dimethylaminob enzy I 


H 


H 


L H 


1 -pyrrolidinylmethylamino 


3-dimethylaminobenzyI 


H 


H 


H 


1-piperazinyl 


4-carbamoylbenzyl 


H 


H 


H 


1 -pyrrolidinyl 


3-carbamoylbenzyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


4-methylcarbamoylbenzyl 


H 


H 


H 


1 -piperazinyl 


3 -me th y Icarb amoy 1 b en zy 1 


H 


H 


H 


1-pyrrolidinyl 


4-cyanobenzyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


4-phenoxybenzyl 


H 


H 


H 


i -piperazinyi 


phenyl 


ri 


H 


H 


1-pyrrolidinyl 


4-fluorophenyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


3-fluorophenyl 


H 


H 


H 1 


1-piperazinyl 


4-chlorophenyl 


H 


H 


H 


1-pyrrolidinyl 


3-methoxyphenyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


3-hydroxyphenyl 


H 


H 


H 


1-piperazinyl 


4-methylphenyl 


H 


H 


H 


1-pyrrolidinyl 


3-methylphenyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


4-aminophenyl 


H 


H 


H 


1-piperazinyl 


3-aminophenyl 


H 


H 


H 


1 -pyrrolidinyl 


3-dimethyiaminophenyl 


H 


H 


H 


1 -pyrroiidinylmethylainino 


4-dimeth y 1 aminop h en y 1 


H 


H 


H 


1-piperazinyl 


3-caxbamoylphenyl 


H 


H 


H 


1 -pyrrolidinyl 


4-carbamoylphenyl 


H 


H 


H 


1 -pyrrolidinylmethylamino 


3-cyanophenyl 


H 


H 


H 


1-piperazinyl 


4-cyanophenyl 


H 


H 


H 


1-pyrrolidinyl 


3-phenoxyphenyI 


H 


H 


H 


1 -pyrrolidinylmethylamino 


4-phenoxyphenyl 


H 


H 


H 
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R 1 


R 2 


R 3 


Y A 


Y 2 


l-piperazinyl 


methyl 


H 


2-chloro i 


H 


1 -pyrrolidinyl 


methyl 


H 


3-chloro 


H 


1 -pyrrolidinylmethyl amino 


methyl 


H 


4-chloro 


H 


1 -piperazinyl 


methyl 


H 


2-fluoro 


H 


1-pyrrolidinyl 


methyl 


H 


3-fluoro 


H 


1 -pyrroiidinylmethylamino 


methyl 


H 


4-fluoro 


H 1 


1 -piperazinyl 


methyl 


H 


2-bromo 


H 


1 -pyrrolidinyl 


methyl 


H 


3-bromo 


H 


1 -pyrroiidinylmethylamino 


methyl 


H 


4-bromo . 


H 


1 -piperazinyl 


methyl 


H 


2-nitro 


H 


1 -pyrrolidinyl 


methyl 


H 


3-nitro 


H 


1 -pyrroiidinylmethylamino 


methyl 


H 


4-nitro 


H 


l-piperazinyl 


methyl 


H 


2-methoxy 


H \ 


1 -pyrrolidinyl 


methyl 


H 


3-methoxy 


H 


1 -pyrroiidinylmethylamino 


methyl 


H 


4-methoxy 


H 


l-piperazinyl 


methyl 


H 


2-chloro 


4-chloro 


1-pyrrolidinyl 


methyl 


H 


3-chloro 


4-chloro 


1 -pyrroli dinylmethylamino 


methyl 


H 


2-fluoro 


4-fluoro 


l-piperazinyl 


methyl 


H 


3-fluoro 


4-fluoro 


1 -pyrrolidinyl 


methyl 


H 


2-bromo 


4-bromo 


1 -pvrrolidinylmethylamino 


methyl 


H 


3-bromo 


4-bromo 


l-piperazinyl 


methyl 


H 


2-methoxy 


4-methoxy 


1-pyrrolidinyl 


methyl 


H 


3-methoxy 


4-methoxy 


1 -pyrroiidinylmethylamino 


methyl 


H 


2-acetyl 


H 


l-piperazinyl 


methyl 


H 


3 -acetyl 


H 


1-pyrrolidinyl 


methyl 


H 


4-acetyl 


H 


1 -pyrroiidinylmethylamino 


methyl 


H 


2-benzoyl 


H 


1 -piperazinyl 


methyl 


H 


3-benzoyl 


■ H 


1-pyrrolidinyl 


methvl 


H 


4-benzoyl 


H 


1 -pyrroiidinylmethylamino 


methyl 


H 


2-cyano 


H 


1 -piperazinyl 


methyl 


H 


3-cyano 


H 


1-pyrrolidinyl 


methvl 


H 


4-cyano 


H 


1 -pyrrolidinylmethvlamino 


methyl 


H 


2-carbamoyl 


H 


l-piperazinyl 


methyl 


H 


3 -carbamoyl 


H 


1-pyrrolidinyl 


methyl 


H 


4-carbamoyl 


H 


1 -pyrroiidinylmethylamino 


methyl 


H 


2-dimethylcarbamoyl 


H 


l-piperazinyl 


methyl 


H 


3-dimethyicarbamoyi 


H 


1-pyrrolidinyl 


methyl 


H 


4-dimethylcarbamoyl 


H 


1 -pyrroiidinylmethylamino 


methyl 


H 


2-methylcarbamoyl 


H 


l-piperazinyl 


methyl 


H 


3-methylcarbamoyl 


H 
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R 1 


R 2 


R 3 


Y 1 


Y 2 


1 -pyrrolidinyl 


methyl 


H 


4-methylcarbamoyl 


H 


1 -pyrrolidinyimethylamino 


methyl 


H 


2-methoxycarbonyl 


H 


1-piperazinyl 


methyl 


H 


3-methoxycarbonyl 


H 


1 -pyrrolidinyl 


methyl 


H 


4-methoxycarbonyl 


H 


1 -pyiToiidinyimethylamino 


methyl 


H 


2-amino 


H 


1 -piperazinyl 


methyl 


H 


3-amino 


H 


1 -pyrrolidinyl 


methyl 


H 


4-amino 


H 


1 -pyrrolidinyimethylamino 


methyl 


H 


2-methylamino 


H 


1 -piperazinyl 


methyl 


H 


3-methylamino 


H 


1 -pyrrolidinyl 


methyl 


H 


4-methylamino 


H 


1 -pyrrolidinyimethylamino 


methyl 


H 


2-dimethylamino 


H 


1 -piperazinyl 


methyl 


H 


3-dimethylamino 


H 


1 -pyrrolidinyl 


methyl 


H 


4-dimethylamirio 


H 


1 -pyrrolidinyimethylamino 


methyl 


H 


2-mfluoromethyl 


H 


1-piperazinyl 


methyl 


H 


3-trifluoromethyl 


H 


1 -pyrrolidinyl 


methyl 


H 


4-trifluorometh y 1 


H 


1 -pyrrolidinyimethylamino 


methyl 


H 


2-fluoromethyl 


H 


1-piperazinyl 


methyl 


H 


3-fluoromethyl 


H 


1 -pyrrolidinyl 


methyl 


H 


4-fluoromethyl 


H 


1 -pyrrolidinyimethylamino 


methyl 


H 


2-hydroxy 


H 


1-piperazinyl 


methyl 


H 


3-hydroxy 


H 


1 -pyrrolidinyl 


methyl 


H 


4-hydroxy 


H 
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4-(4-fluorobenzoyl) 


H 


1 -piperazinyl 


methyl 


H 


3-(4-fluorobenzoyl) 


H 


1 -pyrrolidinyl 


methyl 


H 


2-(4-fluorobenzoyl) 


H 


1 -pyrrolidinyimethylamino 


methyl 


H 


4-(4-methylbenzoyl) 


H 


1 -piperazinyl 


methyl 


H 


3-(4-methylbenzoyl) 


H 


1 -pyrrolidinyl 


methyl 


H 


2-(4-methylbenzoyl) 


H 


1 -pyrrolidinyimethylamino 


methyl 


H 


4-chloroacetyl 


H 


1-piperazinyl 


methyl 


H 


3-chloroacetyl 


H 


1 -pyrrolidinyl 


methyl 


H 


2-chloroacetyl 


H 


1 -pyrrolidinyimethylamino 


methyl 


H 


4-eth oxycarbon y 1 


H 


1-piperazinyl 


methyl 


H 


3-eth oxycarbonyl 


H 


1 -pyrrolidinyl 


methyl 


H 


2-ethoxycarbonyl 


H 


1 -pyn-olidinylmethylamino 


methyl 


H 


4-carboxy 


H 


1 -piperazinyl 


methyl 


H 


3-carboxy 


H 


1 -pyrrolidinyl 


methyl 


H 


2-carboxy 


H 


1 -pyrrolidinyimethylamino 


methyl 


H 


4-chloromethoxy 


H 


1-piperazinyl 


methyl 


H 


3-chloromethoxy 


H 


1 -pyrrolidinyl 


methyl 


H 


2-chloromethoxv 


H 
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R' 


R a 


R 3 


Y 1 


Y 2 


1 -pyrrol idinyimethylamino 


ethyl 


H 


2-chloro 


H 


1-piperazinyl 


ethyl 


H 


^-phlfi rn 


H 


1-pyrrolidinyl 


ethyl 


H 


4-chlnrn 

I w 111 L \J 


r± 


1 -pyrrol idinybrnethylamino 


ethyl 


H 


2-fhinrn 


n 


1 -piperazinyl 


ethyl 


H 


3-fhinrn 


n 


1-pyrrolidinyl 


ethyl 


H 


4.wfliir>rri 

t 11UUI KJ 


n 


1 -pyrrolidinylmethylamino 


ethyl 


H 


*• KJL KJLLLKJ 


n. 


1 -piperazinyl 


ethyl 


H 


_/ — KJL KJLiXKJ 


**■ 


1-pyrrolidinyl 


ethyl 


H 


4-hrnmn 


H 


1 -pyrrolidinylmethylamino 


ethyl 


H 


2-nitro 


H 


1 -piperazinyl 


ethyl 


H 


3-nitro 


H 


1-pyrrolidinyl 


ethyl 


H 


4-nitro 


H 


1 -pyrrolidinylmethylamino 


ethyl 


H 


2-methoxv 


H 


1-piperazinyl 


ethyl 


H 


3-methoxv 


H 


1-pyrrolidinyl 


ethyl 


H 


4-methoxy 


H 


1 -pyrrolidinylmethylamino 


ethyl 


H 


2-chloro 


4-chloro 


1-piperazinyl 


ethyl 


H 


3-chloro 


4-chloro 


1 -pyrrolidinyl 


ethyl 


H 


2-fluoro 


4-fluoro 


1 -pyrrolidinylmethylamino 


ethyl 


H 


3-fluoro 


4-fluoro 


1 -piperazinyl 


ethyl 


H 


2-bromo 


4-bromo 


1-pyrrolidinyl 


ethyl 


H 


3-bromo 


4-bromo 


1 -pynr>lidinylmethylamino 


ethyl 


H 


2-methoxy 


4-methoxy 


1-piperazinyl 


ethyl 


H 


3-methoxy 


4-methoxy 


1-pyrrolidinyl 


ethyl 


H 


2-acetyl 


H 


1 -pyrrolidinylmethylamino 


ethyl 


H 


3 -acetyl 


H 


1-piperazinyl 


ethyl 


H 


4-acetyl 


H 1 


1 -pyrrolidinyl 


ethyl 


H 


2-benzoyI 


H 


1 -pyrrolidinylmethylamino 


ethyl 


H 


3-benzoyl 


H 


1-piperazinyl 


ethyl 


H 


4-benzoyl 


H 


1 -pyrrolidinyl 


ethyl 


H 


2-cyano 


H 


1 -pyrrolidinylmethylamino 


ethyl 


H 


3-cyano 


H 


1-piperazinyl 


ethyl 


H 


4-cyano 


H 


1 -pyrrolidinyl 


ethyl 


H 


2 -carbamoyl 


H 


1 -pyrrolidinylmethylamino 


ethyl 


H 


3 -carbamoyl 


H 


1-piperazinyl 


ethyl 


H 


4-carbamoyl 


H 


1-pyrrolidinyl 


ethyl 


H 


2-dimethylcarbamoyl 


H 


1 -pyrrolidinylmethylamino 
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H 


3-methoxy 


H 


1 -pyiTotidmylniethylamino 


cyclohexylmethyl 


H 


4-methoxy 


H 


1-piperazinyl 


cyclohexylmethyl 


H 


2-chloro 


4-chloro 


1-pyrrolidinyl 


cyclohexylmethyl 


H 


3-chloro 


4-chloro 


1 -pyrrohdinylmethylamino 


cyclohexy Imeth yl 


H 


2-fluoro 


4-fluoro 


1-piperazinyl 


cyclohexylmethyl 


H 


3-fluoro 


4-fluoro 


1-pyrrolidinyl 


cyclohexylmethyl 


H 


2-bromo 


4-bromo 


1 -pyrrolidinylmethylamino 


cyclohexylmethyl 


H 


3-bromo 


4-bromo 


1-piperazinyl 


cyclohexylmethyl 


H 


2-methoxy 


4-methoxy 


1-pyrrolidinyl 


cyclohexylmeth yl 


H 


3-methoxy 


4-methoxy 


1 -pyrToUdmylmethylamino 


cyclohexylmethyl 


H 


2-acetyl 


H 


1 -piperazinyl 


cyclohexylmethyl 


H 


3-acetyl 


H 


1-pyrrolidinyl 


cyclohexylmethyl 


H 


4-acetyl 


H 


1 -pyrrohdinylmethylamino 


cyclohexylmethyl 


H 


2-benzoyl 


H 


1-piperazinyl 


cyclohexylmethyl 


H 


3-benzoyl 


H 


1-pyrrolidinyl 


cyclohexylmethyl 


H 


4-benzoyl 


H | 


1 -pyrrolidinylmethylamino 


cyclohexylmethyl 


H 


2-cyano 


H 


1-piperazinyl 


cyclohexylmethyl 


H 


3-cyano 


H 


1-pyrrolidinyl 


cyclohexylmethyl 


H 


4-cyano 


H 


1 -pyrrolidinylmethylamino 


cyclohexylmethyl 


H 


2-carbamoyl 


H 


1 -piperazinyl 


cyclohexylmethyl 


H 


3-carbamoyl 


H 


1-pyrrolidinyl 


cyclohexylmethyl 


H 


4-carbamoyl 


H 


1 -pyrrohdmylmemylamino 


cyclohexylmethyl 


H 


2-dimethylcarbamoyl 


H 


1 -piperazinyl 


cyclohexylmethyl 


H 


3-dimethylcarbamoyl 


H 


1-pyrrolidinyl 


cyclohexylmethyl 


H 


4-dimethylcarbamoyl 


H 


1 -pyrrolidinylmethylamino 


cyclohexylmethyl 


H 


2-methylcarbamoyl 


H 


1-piperazinyl 


cyclohexylmethyl 


H 


3 - met hylcarbamo y 1 


H 
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R 1 


R 2 


R 


Y 1 


Y 7 


1 -pyrrolidinyl 


cyclohexylmethyl 


H 


4-meth yl carb amoyl 


H 


1 -pyrrolidinylmethylamino 


cy cloh exylmeth yl 


H 


2-methoxycarbonyl 


H 


1-piperazinyl 


cyclohexylmethyl 


H 


3-methoxycarbonyl 


H 


1 -pyrrolidinyl 


cyclohexylmethyl 


H 


4-methoxycarbonyl 


H 


1 -pyrrolidinylmeth ylamino 


cyclohexylmethyl 


H 


2-amino 


H 


1 -piperazinyl 


cy cloh exylmeth yl 


H 


3-amino 


H 


1 -pyrrolidinyl 


cyclohexylmethyl 


H 


4-amino 


H 


1 -pyrrolidinylmethylamino 


cyclohexylmethyl 


H 


2-methylamino 


H 


1-piperazinyl 


cy clohexy lmeth yl 


H 


3-meth ylamino 


H 


1 -pyrrolidinyl 


cyclohexylmethyl 


H 


4-methylamino 


H 


1 -pyrrolidinylmethylamino 


cyclohexylmethyl 


H 


2-dimemylarnino 


H 


1-piperazinyl 


cyclohexylmethyl 


H 


3-dimethylamino 


H 


1 -pyrrolidinyl 


cyclohexylmethyl 


H 


4-dimemylarnirio 


H 


1 -pyrrolidinylmethylamino 


cyclohexylmethyl 


H 


2-trifluoromethyl 


H 


1-piperazinyl 


cyclohexylmethyl 


H 


3-trifluoromethyl 


H 


1 -pyrrolidinyl 


cyclohexylmethyl 


H 


4-trifluoromethyl 


H 


1 -pyrrolidinylmethylamino 


cyclohexylmethyl 


H 


2-fluoromethyl 


H 


1-piperazinyl 


cyclohexylmethyl 


H 


3-fluoromethyl 


H 


1 -pyrrolidinyl 


cyclohexylmethyl 


H 


4-fluoromethyl 


H 


1 -pyrrolidinylmethylamino 


cyclohexylmethyl 


H 


2-hydroxy 


H 


1-piperazinyl 


cyclohexylmethyl 


H 


3-hydroxy 


H 


1-pyrrolidinyl 


cy cl oh exylmeth y 1 


H 


4-hydroxy 


H 


1 -pyrrolidinylmethylamino 


cyclohexylmethyl 


TJ 

li 


4-(4-fluorobenzoyl) 


IT 

ri 


1-piperazinyl 


cyclohexylmethyl 


H 


3-(4-fluorobenzoyl) 


H 


1-pyrrolidinyl 


cyclohexylmethyl 


H 


2-(4-fluorobenzoyl) 


H 


1 -pyrrolidinylmethylamino 


cy cloh exy Imethyl 


H 


4-(4-methylbenzoyl) 


H 


1 -piperazinyl 


cycloh exylmeth yl 


H 


3-(4-methylbenzoyl) 


H 


1 -pyrrolidinyl 


cyclohexylmethyl 


H 


2-(4-methylbenzoyl) 


H 


1 -pyrrolidinylmethylamino 


cyclohexylmethyl 


H 


4-chloroacetyl 


H 


1-piperazinyl 


cyclohexylmethyl 


H 


3-chloroacetyl 


H 


1-pyrrolidinyl 


cyclohexylmethyl 


H 


2-chloroacetyl 


H 


1 -pyrrolidinylmethylamino 


cyclohexy lmeth yl 


H 


4-ethoxycarbonyl 


H 


1 -piperazinyl 


cyclohexylmethyl 


H 


3-ethoxycarbonyl 


H 


1-pyrrolidinyl 


cyclohexylmethyl 


H 


2-ethoxycarbonyl 


H 


1 -pyrrolidinylmethylamino 


cyclohexylmethyl 


H 


4-carboxy 


H 


1-piperazinyl 


cyclohexylmethyl 


H 


3-carboxy 


H 


1-pyrrolidinyl 


cyclohexylmethyl 


H 


2-carboxy 


H 


1 -pyrrolidinylmethylamino 


cyclohexylmethyl 


H 


4-chloromethoxy 


H 


1-piperazinyl 


cyclohexylmethyl 


H 


3-chloromethoxy 


H 


1-pyrrolidinyl 


cyclohexylmethyl 


H 


2-chloromethoxy 


H 



Continued 



146 



— —J 

R 


1 

R 


R' 


Y 1 


Y 2 


1-piperazinyl 


2-methoxyethyl 


H 


3-chloro 


H 


1 -pyrrolidinyl 


2-methoxyethyi 


H 


3-chloro 


H 


1 -pyrrotidinylmethylarnino 


2-methoxyethyl 


H 


4-chloro 


H 


1-piperazinyl 


2-methoxyethyl 


H 


2-fluoro 


H 


1 -pyrrolidinyl 


2-methoxvethyl 


H 


3-fluoro 


H 


1 -pyrrolidinylmethylamino 


2-methoxyethyl 


H 


4-fiuoro 


H 


1-piperazinyl 


2-methoxyethyl 


H 


2-bromo 


H 


1 -pyrrolidinyl 


2-methoxyethyl 


H 


3-bromo 


H 


1 -pyrrolidinylmethylamino 


2-methoxyethyl 


H 


4-bromo 


H 


1-piperazinyl 


2-methoxyethyl 


H 


2-nitro 


H 


1 -pyrrolidinyl 


2-methoxyethyl 


H 


3-nitro 


H 


1 -pyrrotidinylmethyiarnino 


2-methoxyethyl 


H 


4-nitro 


H 


1-piperazinyl 


2-methoxyethyl 


H 


2-methoxy 


H 


1 -pyrrolidinyl 


2-methoxyethyl 


H 


3-methoxy 


H 


1 -pyiToUdinvlmethvlamino 


2-methoxyethyl 


H 


4-methoxy 


H 


1 -piperazinyl 


2-methoxyethyl 


H 


2-chloro 


4-chloro 


1 -pyrrolidinyl 


2-methoxyethyl 


H 


3-chloro 


4-chloro 


1 -pyiToUdinvlmethylamino 


2-methoxyethyl 


H 


2-fiuoro 


4-fluoro 


1 -piperazinyl 


2-methoxyethyl 


H 


3-fluoro- 


4-fluoro 


1 -pyrrolidinyl 


2-methoxyethyl 


H 


2-bromo 


4-bromo 


1 -pyrroUdmylmethylarnino 


2-methoxyethyl 


H 


3-bromo 


4-bromo 


1 - piperazinyl 


2-methoxyethyl 


H 


z.-iik;i.iiua v 


4-methoxy 


1 -pyrrolidinyl 


2-methoxyethyl 


H 


3-methoxy 


4-methoxy 


1 -pyrrohdmylmethyiamino 


2-methoxyethyl 


H 


2-acetyl 


H 


1 -piperazinvl 


2-methoxyethyl 


H 


3-acetyl 


H 


1 -pyrrolidinyl 


2-methoxyethyl 


H 


4-acetyl 


H 


1 -pyroUdmylmethylamino 


2-methoxyethyl 


H 


2-benzoyl 


H 


1 -piperazinyl 


2-methoxyethyl 


H 


3-benzoyl 


H 


1 -pyrrolidinyl 


2-methoxyethyl 


H 


4-benzoyl 


H 1 


1 -pyn-oUdinylniethylamino 


2-methoxyethyl 


H 


2-cyano 


H 


1 -piperazinyl 


2-methoxyethyl 


H 


3-cyano 


H 


1 -pyrrolidinyl 


2-methoxyethyl 


H 


4-cvano 


H 


1 -pyiTolidinylmethylamino 


2-methoxyethyl 


H 


2-carbamoyl 


H 


1 -piperazinyl 


2-methoxyethyl 


H 


3-carbamoyl 


H 


1 -pyrrolidinyl 


2-methoxyethyl 


H 


4-carbamoyl 


H 


1 -pyrToHdinylmethykmino 


2-methoxyethyl 


H 


2-dimethylcarbamoyl 


H 


1 -piperazinyl 


2-methoxyethyl 


H 


3-dimethylcarbamoyI 


H 


1 -pyrrolidinyl 


2-methoxyethyl 


H 


4-dimethylcarbamoyl 


H j 


1 -pyroUdmylmethylarrrino 


2-methoxyethyi 


H 


2-methylcarbamoyl 


H 


1-piperazinyl 


2-methoxyethyl 


H 


3-methylcarbamoyl 


H 
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R 1 




R J 


Y 1 


Y* 


1-pyrrolidinyl 


2-methoxyethyl 


H 


4-methyl carbamoyl 


H 


1 -pyrrolidinylmeth ylamino 


2-methoxyethyl 


H 


2-methoxycarbonyl 


H 


1-piperazinyl 


2-methoxyethyJ 


H 


3 -methoxycarb onyl 


H 


1-pyrrolidinyl 


2-methoxyethyl 


H 


4-methoxycarbonyl 


H 


1 -pyrrolidinylmemylamino 


2-methoxyethyl 


H 


2- ami no 


H 


1-piperazinyl 


2-methoxyethyl 


H 


3-amino 


H 


1-pyrrolidinyl 


2-methoxyethyl 


H 


4- amino 


H 


1 -pyrrolidinylmethylamino 


2-methoxyethyl 


H 


2-methvlamino 


H 


1-piperazinyl 


2-methoxyethyl 


H 


3-methylamino 


H 


1-pyrrolidinyl 


2-methoxyethyl 


H 


4-meth ylamino 


H 


1 -pyrrolidinylmethylamino 


2-methoxyethyl 


H 


2-dirriethylamino 


H 


1-piperazinyl 


2-methoxyethyl 


H 


3-dimeth ylamino 


H 


1 -pyrrolidinyl 


2-methoxyethyl 


H 


4-dimeth ylamino 


H 


1 -pyrrolidinylmethylamino 


2-methoxyethyl 


H 


2-trifluoromethyl 


H 


1-piperazinyl 


2-methoxyethyl 


H 


3-trifluoromethyl 


H 1 


1-pyrrolidinyl 


2-methoxyethyl 


H 


4-trifluorometh yl 


H 


1 -pyrrolidinylmethylamino 


2-methoxyethyl 


H 


2-fluoromethyl 


H 


1-piperazinyl 


2-methoxyethyl 


H 


3-fluoromethyl 


H 


1-pyrrolidinyl 


2-methoxyethyl 


H 


4-fluoromethvl 


H 


1 -pyrrolidinylmethylamino 


2-methoxyethyl 


H 


2-hydroxy 


H 


1-piperazinyl 


2-methoxyethyl 


H 


3-hydroxy 


H 


1-pyrrolidinyl 


2-methoxyethyl 


H 


4-hydroxy 


H 


i -pyrrouainyimeinyiamino 


z - metno xy et n y l 


ti 


4-(4-fluorobenzoyl) 


TT 

H 


1-piperazinyl 


2-methoxyethyl 


H 


3-(4-fluorobenzoyI) 


H 


1-pyrrolidinyl 


2-methoxyethyl 


H 


2-(4- fluorobenzqyl) 


H 


1 -pyrrolidinylmethylamino 


2-methoxyethyl 


H 


4-(4-methyl benzoyl) 


H 


1-piperazinyl 


2-methoxyethyl 


H 


3-(4-methylbenzoyl) 


H 


1-pyrrolidinyl 


2-methoxyethyl 


H 


2-(4-methylbenzoyl) 


H 


1 -pyrrolidinylmeth ylamino 


2-methoxyethyl 


H 


4-chloroaceryl 


H 


1 -piperazinyl 


2-methoxyethyl 


H 


3-chloroacetyl 


H 


1-pyrrolidinyl 


2-methoxyethyl 


H 


2-chloroacetyl 


H 


1 -pyrrolidinylmethylamino 


2-methoxyethyl 


H 


4-ethoxycarbonyl 


H 


1-piperazinyl 


2-methoxyethyl 


H 


3-ethoxycarbonyl 


H 


1-pyrrolidinyl 


2-methoxyethyl 


H 


2-ethoxycarbonyl 


H 


1 -pyrrolidinylmethylamino 


2-methoxyethyl 


H 


4-carboxy 


H 


1-piperazinyl 


2-methoxyethyl 


H 


3-carboxy 


H 


1-pyrrolidinyl 


2-methoxyethyl 


H 


2-carboxy 


H 


. 1 -pyrrolidinylmethylami no 


2-methoxyethyl 


H 


4-chloromethoxy 


H 


1 -piperazinyl 


2-methoxyethyl 


H 


3-chloromethoxy 


H 


1-pyrrolidinyl 


2-methoxyethyl 


H 


2-chloromethoxy 


H 
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[0116] 
Process 6 

[Chemical structure 16] 

R 1 R 1 




wherein R 1 , R 2 , R 3 , X 1 , X 2 , Y 1 and Y 2 are the same as 
defined above. Y is a leaving group such as halogen atom 
e.g., chlorine atom, bromine atom, iodine atom. 

Compound (50) is prepared by reacting compound (49) 
with R 3 Y in the presence of a base in an organic solvent. 

The bases are for example, alkali metal hydroxide, 
such as sodium hydroxide or potassium hydroxide, alkali 
metal carbonates such as sodium carbonate or potassium 
carbonate, alkali metal hydrides such as sodium hydride or 
potassium hydride, organometalic salts such, as, methyl 
lithium, butyl lithium, lithium diisopropylamide, tertiary 
amines such as triethylamine or diisopropylethylamine, or 
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pyridines such as dimethyl aminopyridine or pyridine. 

The organic solvents are for example, halogenated 
hydrocarbon such as methylene chloride or dichloroethane, 
ethers, such as diethyl ether or tetrahydrof uran, or 
5 aprotic solvents such as acetonitrile, dimethyl formamide or 
dimethyl sul f oxide . 

The reaction temperature is selected from the range 
between about -78 °C and around boiling point of the solvent. 

[0117] 

10 Compound (51) is prepared by reacting compound (49) 

with an oxidizing agent. The oxidizing agents are for 
example organic peracids such as perbenzoic acid, m-chloro 
perbenzoic acid. The organic solvents are for example, 
halogenohydrocarbons such as methylene chloride, chloroform. 

15 The reaction temperature is selected from the range 

between about 0°C and about room temperature. 
[0118] 

Compound (52) is prepared by reacting compound (50) 
with an oxidizing agent. The oxidizing agents are for 
20 example organic peracids such as perbenzoic acid, m-chloro 
perbenzoic acid. The organic solvents are for example, 
halogenohydrocarbons such as methylene chloride, chloroform. 

The reaction temperature is selected from the range 
between about 0°C and about room temperature. 
25 [0119] 
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Compound (52) is prepared by reacting compound (51) 
with R 3 Y in the presence of a base in an organic solvent. 

The bases are for example, alkali metal hydroxide, 
such as sodium hydroxide or potassium hydroxide, alkali 
5 metal carbonates such as sodium carbonate or potassium 
carbonate, alkali metal hydrides such as sodium hydride or 
potassium hydride, organometalic salts such as, methyl 
lithium, butyl lithium, lithium diisopropylamide, tertiary 
amines such as triethylamine or diisopropylethylamine, or 
10 pyridines such as dimethylaminopyridine or pyridine. 

The organic solvents are for example, halogenated 
hydrocarbon such as methylene chloride or dichloroethane, 
ethers, such as diethyl ether or tetrahydrof uran, or 
aprotic solvents such as acetonitrile, dimethyl formamide or 
15 dimethyl sulfoxide. 

The reaction temperature is selected from the range 
between about -7 8 °C and around boiling point of the solvent. 

[0120] 
Process 7 
20 [Chemical structure 17] 
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wherein R 2 , R 3 , X 1 , X 2 , Y 1 and Y 2 are the same as 
definined above. Y is a leaving group such as halogen atom 
e.g., chlorine atom, bromine atom, iodine atom. 
[0121] 

Compound (53) is prepared by reacting compound (4 9) 
with an oxidizing agent in an acid solvent such as sulfuric 
acid, acetic acid. The oxidizing agents are for example 
organic peroxides such as hydrogen peroxide. 

The reaction temperature is selected from the range 
between about room temperature and about 7 0°C. 

[0122] 

Compound (54) is prepared by reacting compound (53) 
with R 3 Y in the presence of a base in an organic solvent. 

The bases are for example, alkali metal hydroxide, 
such as sodium hydroxide or potassium hydroxide, alkali 
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metal carbonates such as sodium carbonate or potassium 
carbonate, alkali metal hydrides such as sodium hydride or 
potassium hydride, organometalic salts such as, methyl 
lithium, butyl lithium, lithium diisopropylamide, tertiary 
5 amines such as triethylamine or diisopropylethylamine, or 
pyridines such as dimethylaminopyridine or pyridine. 

The organic solvents are for example, halogenated 
hydrocarbon such as methylene chloride or dichloroethane, 
ethers, such as diethyl ether or tetrahydrof uran, or 
10 aprotic solvents such as acetonitrile, dimethyl formamide or 
dimethyl sulfoxide. 

The reaction temperature is selected from the range 
between about -78 °C and around boiling point of the solvent . 

[0123] 

15 Compound (54) is prepared by reacting compound (50) 

with an oxidizing agent in an acid solvent such as sulfuric 
acid, acetic acid. The oxidizing agents are for example 
organic peroxides such as hydrogen peroxide* 

The reaction temperature is selected from the range 

20 between about room temperature and about 70°C. 



